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EXECUTIVE SUMMARY

EXECUTIVE SUMMARY

In 2014, New York State (the State) launched Reforming the Energy Vision (REV), an energy
policy intended to transform the ways in which the State generates, distributes, and manages
energy, with the goal of developing an integrated energy network thdsas and combines the
benefits of a central grid with locally generated power. Energy storage plays a key role in
achieving these goals. On January 2, 2@E@;ernor Andrew M. Cuomo announced a new
initiative to deploy 1,500 megawatts (MW) of energy atgr by 2025 and employ 30,000 New
Yorkers to establish the State as a home for this rapidly expanding clean tech ihAastiayt of

this Energy Storage Deployment initiative, Governor Cuorakeid theNew York State Public
Service Commissiofthe Commision)andNew York State Energy Research and Development
Authority (NYSERDA)with the development of an Energy Storage Roadmap (the Roadmap) to
identify policies, regulations, and initiative
storage miket to achieve the 2025 goal. The enactmemtutflic Service LawPSL) §74 further
directs the Commission to establish a 2030 target for the installation of qualified energy storage
systems and programs.

OnJune 212018 NYSERDA andthe New York StateDepartment of Public ServicBlf SDP9

filed the ANew York State Energy Storage Roadnm
Recommendati onsd (the Ro a auppoped policy, hegutatory,andt | i ne s
programmati c acti ons mmrearersmenargy\storagmstaiincehtgoadsv e t h e
andrecommendations for the Commission to consider when designing the energy storage

deployment program per PSL §Broadly, the recommendations are separated into seven

categories: (1) retail rate actions aritity load managememrograms, (2) investeswned

utility roles and business modg(3) direct procurement, (4arket acceleratiobridge

incentives, (5) crossutting actiongo reduce barriers ( 6) fAcl ean peako acti or
marketact i ons. The Roadmap specifically supports
energy storage by 2025 and a secondary energy storage deployment target for 2030 pursuant to

PSL §74.

This Generic Environmental Impact Statement (GEIS), preparedgmirsuthe New York State
Environmental Quality Review Act (SEQRA), analyzes the potential environmental impacts
associated with the Roadmap. The Reliog the Energy Vision (REV) ardlean Energy Fund
(CEF) programswhich have been prewsly approved byhe Commissionhave directly or
indirectly supported energy storage technologies and deployment. Although the environmental
reviews for REV and the CEF did consider the impacts of energy storage, they did not
contemplate establishing a target for enestgyage deployment. The Roadmap does consider

1 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate Agenda.
Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state -
state -new-yorks-clean-energy-jobs-and-climate .
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EXECUTIVE SUMMARY

such a target which is intended to accelerate the growth of the energy storage mahebt
necessitates the development and consideration of this GEIS.

The Proposed Action under consideration is the impléatien of the Roadmap
recommendation$Vhile the Commission will determine the ultimate capacity target within the
context of the Roadmagcommendationdased on the available modelitigs GEIS considers

the impacts oénergy storage levels up to 3,838V of incremental energy storage capadigr
certain components of the evaluatiand b reasonably capture the potential environmental
impacts of 1,500 MW to 3,633 MW of incremental energy storage capacity, thiscGidislers
onemodeling scenario #t yields2,795MW of incremental storage capacity by 2030his
scenaricserves as an illustrative example of the full range of potential impacts associated with a
2030 target for energy storage deployment up to 3,600 MW of installed energy storagg.capaci

The Commissiomay identifyaNo Action alternative as the reasonable alternative to the

Proposed Action, wherethe energy storagdeployment progrartarget by the year 2038 0

MW. Under the No Action alternative, the State still expects to aeliig€lean Energy Standard

(CES) mandate that 50 percent of all electricity consumed in New York State be supplied by

renewable resources by 2030 (Bteby 30 goglby employing a variety of resources, including

energy storage, although the amount ofalkesd storage capacity is expected to be lower during

the period of analysis without the Roadmap. Under the No Action alternative, there could be

more, fewer and different potential impacts on the environment, depending on the other types of
resourcestta ul ti mately would be used under the No A
goal.

The environmental setting of this GEIS includes the entire state of New York. Potential impacts

are assessed across three types of energy storage techriolmgieses, thermal storage and

flywheelsi and 11 resource areas, including: land use, water resources, physical geography,

climate and air quality, waste management, public health, community character, cultural and

historical resources, transportation andiseconomic resourceshe scope of the GEIS was

limited to those three types of energy storage technologies because they are commercially
availableandcost f f ecti ve, per the definition of dAqual.
PSL 8§874.The analgis of environmental impacts is largely qualitative because the Roadmap is
technology agnostic. As a result, the exact mix and location of energy storage technologies that

will be implemented under the Roadmap is uncertain, although there is a genertdtexpéhat

a greater amount of storage will likely be deployed in the more heavily populated downstate areas

in and around New York Citte ner gy st orageo6s flexibility in te
use applications, and in some cases mobilitsther complicates projecting the likely types,

sizes, and application of energy storage into the future.

Given these circumstances, and consistent with SEQRA regulations, 6 New York Codes, Rules
and Regulations (NYCRR) 8617.10(a), this GEIS is broad#n@ore general than a sitar
projectspecific environmental impact statement (EIS), medtifies potential areas where
environmental impacts could be caused by the construction, operation and disposal of energy
storage facilitiesOverall findings suggst that adverse direct environmental impacts of the
Roadmap are likely to be minimal and a variety of mitigation measures exist to minimize such
impacts. On a generic level, the potential for adverse environmental impacts includes: risk of soll
and groundiater contamination due to improper disposal of battelgted waste, and public
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EXECUTIVE SUMMARY

safety risks from the operation of batteries and flywheels. Measures to mitigate (i.e., minimize or
avoid) the potentially adverse environmental impacts that may resulgfeater deployment of
energy storage, include:

1 Federal, state and local regulations, notably Resource Conservation and Recovery Act
(RCRA) regulations antlew York Department of Environmental Conservation
(NYSDEQC) Part 364;

1 Site-specific permitting regims, such as the SE@Rrocess, NYSDEC Commissioner
Policy 29 on Environmental Justice and Permitting-@9p, and Article 10 and Article
VII of the New York Public Service Law; and

1 Use of best management practices duringspegific design, planning, astting
efforts.

If successfully implemented, the roadmap should result in positive environmental impacts due to
reductions in peak load demand during critical periods, increases in the overall efficiency of the
grid, and/or displacement (or accelerateplhcement) of fossil fuddased generation (e.g., by
allowing greater integration of renewable energy resources). Such outcomes will lead to an array
of public benefits, including economic, health and environmental benefits. Specifically, these
benefitsmay include:

1 Creation of approximately 30,000 hssociated with energy storage research and
development, development, manufacturing, installation and other support services;

1 Mitigation of the impacts of climate change frampproximately fillion metrictons of
avoided greenhouse géSHG) emissions; and

1 Improvement in public health from avoided emissions of criteria air pollutants, such as
nitrogen oxides (NOX), sulfur oxides (SOx) and particulate matter (PM2.5). To the extent
that these avoided air essions occur from the displacement of peaker plants located in
Potential Environmental Justice Areas (PEJAS), the associated benefits may accrue to
these vulnerable communities.

This GEIS also considers the unavoidable impacts, irreversiblé@ratidevable commitment of

resources, and effects on energy consumption of the Proposed Action. Since the GEIS does not
address siteor projectspecific actions, there are no unavoidable adverse impacts or irreversible

and irretrievable commitmesibf resources associated with the Proposed Action. Any resulting
development of energy storage encouraged by the Proposed Action would consider site

projectspecific potential impacts during applicable federal and state approval processes.
Furthermore, while he Pr oposed Action may affect the Sta
not expected to directly or indirectly affect the amount of electricity used in the State or the

amount of energy conserved in the State.
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1| SEQRA and Description of the Proposed Action

CHAPTER 1| SEQRA AND DESCRIPION OF THE PROPOSEBCTION

In 2014,New York State (the State) launetiREV, an energy policy intended to transform the
waysin which the State generatebstributes, and manages energy, with the goal of developing

an integrated energy network that harnesses and combines the benefits of a central grid with
locally generated powekore broadly, REV seeks to rethink two key pipies that have

governed energy over the last hundred years: that demand is inelastic and that centralized energy
generation is the most economic approach for producing power due to economies dhscale.

2015 New York State Energy Plah€¢ 2015 Statertergy Plal, in combination with the reforms

called for in REV sets forththree longterm energygoak, further driving the transformation of

the Stateds energy system:

1 Generatb0 percentof h e  Setedricity fdam renewable resources by 2030;
1 Redwe greenhouse gé&HG) emissions from 1990 levels by 40 percent by 2030; and

1 Increase statewide energy efficiency by 600 trillion Btu compared to forecasted primary
energy use by 2030

Energy storagwill play a key role in achieving these goals. Onénefiey limitations of the

current electrical grid is the inability to store large amounts of electricity that could then be used

to feasibly supplement load demand at different times. While energy commaodities like natural

gas, oil, and coal can be readilpred in large quantities, storage of electricity is relatively
expensive and complex. As a result, in today©os
reserves of conventional generation to meet changes in demand (i.e., consumption) anmd maintai
equilibrium between supply and demand in the grid. Advances in energy storage technology,
however, would mitigate this |Iimitation of the
on renewable energy sources and improving efficiencies in edistgjpution and management.

In response tthis critical system negthe need tareate jobs in research and development, and
to further New York's climate and clean energy leadersiniplanuary 2, 201&overnor Andrew
M. Cuomoannounced a neimitiative to deploy 1,500 megawattglW) of energy storage by
2025 and employ 30,000 New Yorkers to establish New York as a home for this rapidly
expanding clean teablogyindustry? As part of this Energy Storage Deployment initiative,
Governor Cuomaaskedthe New York State Public Service Commissioine Commissionand
New York State Energy Research and Development Authority (NYSERtAXhe

development of aknergy Storage Roadméihe Roadmapio identify policies, regulations, and

2 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jols and Climate Agenda.
Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state -
state -new-yorks-clean-energy-jobs-and-climate .
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1.1

1| SEQRA and Description of the Proposed Action

initiativesthat  wi | | accel er at eendrdy storage noavkttd dichiavd thet202® St at ¢
goal and also establishsapplemental energy storage tariget2030.

The remainder of this chapter provides further background and context concerning the
development ba Generic Environmental Impact Statem@BEIS). Section 1.1describes the
purpose of New York'State Environmental Quality Review AGEQRA) and the requirement

to prepare &EISfor an action or plathat hasa statewide applicationSection 1.2andSection
1.3provide an overview of the public need, purpose, and actions proposed under the Roadmap.
Section 1.4provides a summary of the public benefits anticipated from the successful
implementation of the Roadmap. This chapter cateduwith a brief overview afther energy
programs that are intertwined with the Roadmap.

COMPLIANCE WITH THE NEW YORK STATE ENVIRONMENTAL QUALITY REVIEW ACT
New York's SEQRA, which is contained in Article 8 of the Environmental Conservation Law,
decl ares that it is the Statebs policy to:

fi¢ encourage productive and enjoyable harmony between man and his
environment; to promote efforts which will prevent or eliminate damage to the
environment and enhance human and community resources; and tatarich
understanding of ecological systems, natural, human and community resources

i mportant to the people of the state. o

The basic purpose tie SEQRA is to incorporate the consideration of environmental factors into
the existing planning, review, and decismaking processes of State, regional, and local
government agencies at the earliest possible time. Consistent with thistre&EQRA

requires all State and local government ageroi@salyze and mitigate potentially significant
environmental impetswhen deciding to approve or undertake an action. To accomplish this
overarching goal, agencies are required to assess the environmental significance of all actions
they have discretion to approve, fund, or directly undertake, unless exempt or exslided
SEQRA statte or regulationwhich mayinclude development of d@nvironmental Impact
StatementEIS).

Preparation of a Generic Environmental Impact Statement

When an EIS is required under SEQRA, that requirement may be satisfied by the prepégatio
GEIS in several circumstances, including, as heherethe Roadmap consists of an entire

program or plan having wide application or restricting the range of possible future alternative
policies or projects. 6 NYCRR 8617.10 indicates that a GEilseisppropriate mechanism for
assessing environmental impats GEIS is broader and more general than a eit@roject

specific EIS, providing a discussion of the potential constraints and consequences of a proposed
action(s) based on the analysisadimited number of hypothetical scenarios.

A GEIS also may identify the important elements of the natural resource base, as well as existing
and projected cultural features, patterns, and chardéte6EQRA requires that a draft GEIS be

36 NYCRR § 617.10(a)(4). The required contents of an EIS are listed in the regulations that implement SEQRA (6 NYCRR
88617.9 and 617.10).
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made availabléor public comment. The lead agency then must consider the comments and
prepare a final GEIS before reaching a decision on the action being considered.

The SEQRA further contemplates that after preparing a GEIS for a broader program, the

appropriate statdocal, or federal agency may need to conduct additional, projesitespecific
environmental review when specific components of the program are proposed. As the state
agency that serves to carry NYEDPSselvesastheleathi ssi on
agency under SEQRA for tlemergy storage actions that #ne subject of this GEIS.

In this case, the Commission anticipates that environmental review would be conducted for future
energy storagprojects at the time they are proposed, whiclild assess, at a s#pecific level,

al |l relevant potenti al environment al i mpact s.
potential impacts of the Proposed Action do not substitute for futurepstEfic analyses of

potential environmentahipacts for particular projects.

Public Comment and Final GEIS

Under 6 NYCRR §617.9(a)(3), once a draft EIS is accepted as complete, the analysis must be
made available to the public for review and comment for a minimum of 30 HaigsDGEIS will

be postedo the Environmental Notice Bulletin (ENB), an official publication of the New York
State Department of Environmental Conservatiorsolicit public comment that may be

submitted to the Secretary to the Commissidre lead agency must consider the comime
submitted and prepare a final GEIS, taking into consideration the comments and information
provided.

PURPOSE AND OBJECTIVES OF THE ENERGY STORAGE ROADMAP
Consistent witiNew York Codes, Rules and Regulation (NYCRRYYCRR 8617.9(b)(5)(1),

this se&tion provides a concise description of: (1) the need and purpose of the Roadmap, and (2)
the actions proposed to achieve the Roadmap gdastramework and mechanisms under which
the goals of th&oadmapwvould be achieved adetailed in the Roadmapccordingly, this

section is not intended to be an exhaustive or definitive discussionRbttap, but rather a
targeted discussion of the Roadmap for the purposes of the GEIS, as requirdieBEERA

Energy Storage Roadmap Background, Purpose and Need

The Roadmap is part of a broader suite of policies and initiatives designed to respond to a number

of challenges facing h e  Seheagy sysiesn. For example, while average residential electricity

prices have fallen in recent years from $19.57<pat kilowatthour (kWh) in January 2014 to

$17.74 cents/kWh in January 201#8eSt at ed6s r esi d e memairmamongthe ct ri ci t
highestintheU9. n New York City, which accounts for 6
consumptiontheaverage elctricity price in January 2018 was $20.20 cents/KWihcontrast,

theSt at ebs per capita energy consumption was t he
year for which data are available).

4 Bureau of Labor Statistics. Average EnergyPrices, New York-Newark-Jersey Citydebruary 2018 Accessed on April 27,
2018 at: https://www.bls.gov/regions/new _ -york-new-jersey/news -release/ averageenergyprices newyorkarea.htm.
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A further c¢ haldrge and aging energyfdastructBre Forterath@e, most of the
Stateds tr avertimosersice beforel198a@nd tsvothirds of the generating

facilities are atleast 30 years 8ld.o upgr ade and/ or replace just t
distribution system to na future energy demand is estimated to require more than $30 billion

overthe nexttenyeafS he scale of the Stateds transmissio
associated future investment need, is a reflection of a system designed to meettheaka

that occurs oyl during a limited number of hours each year. To illustrate, the ratio of the average

load inthe State compared to the peak load is 55 peftEat.that reason, muchbfh e St at ed s
energy system is underutilized most of the tiEfieergy storage can increase the efficiency and
capacity factor of the Statesdé energy grid by
expensive transmission and distribution assets, or increasing utilization of existing assets.

Changing climatés also expected texacerbate existing infrastructure challengedreme

weather events, such as landslides, high winds, heavy precipitation, droughts, and wildfires, can
inflict significant damage on t hddaistsbutieant e6s el ec
infrastructure For example, HurricanSandy in 2012 left more than eighitlion customers

without power® Over longer timeframes, climate change is expected to decrease the efficiency of
energy generation while increasing the demand fmtecity, which may cause supply issies.

Energy storage can enhance the reliability and resilience of the grid. For example, deployment of
energy storage withimicrogridscanallow critical facilities to continue operating during extreme

weather events.

Energy storage is also considered a critical need as the State strives to increase its reliance on
renewable energy resources from approximately 24 percent in 2016 to 50 percent by 2030. As the
share of renewable energy resources increases, energyestaragerve as a casffective

mechanism to enable greater integration of intermittent renewable energy resources. Other states
that have already achieved greater use of renewable energy resources, like California and Texas,
have needed to curtail renevi@ibesources due to ovegeneratiorand/or transmission

SNYI SO. 2018. 2018 Load & CapaonMay4, 2DBata 0Gol d Book. 6 Accessed
http://www.nyiso.com/public/webdocs/markets operations/services/planning/Documents and Resources/Planning
Data_and Reference Docs/Data_and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.

5 NY State Energy Planning Board. 2015 New York State Energy Plan. Accessed on April 27, 2018 at:
https://fenergyplan.ny.gov/

7 Ibid.
8 Ibid.

9 United States Government Accountability Office. Report to Congressional Requesters. Climate Changed Energy
Infrastructure Risks and Adaptation Efforts. January 2014. Accessed on January 2, 2015 at:
http://www.gao.gov/products/GAO _ -14-74.

10 | bid.

UNY-BEST. 2016. Energy Storage Roadmap for New Yorkds Electric Gr
2018 at: https://www.ny -best.org/sites/default/files/type  -page/39090/attachments/NY -
BEST%20Roadmap 2016 finalspreads.c.pdf
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constraintd? Energy storage can mitigate both these situations by storing excess generation or
serving as congestion relief.

Energy Storage Roadmap Proposed Actions

Recognizing the multiple values of energy storage to the State energy systemor Cuomo
announced a 1,500 MW energy storage goal for New York State bya2d2&irected the
NYSDPSand NYSERDAto develop a roadmap to:

1 Articulate apath to deploy 1,500MW of energy storage by 2025;

1 Employ 30,000 New Yorkerdo establistihe Stateas a home for this rapidly expanding
clean techologyindustry

1 Produce $2 billion in gross benefitéo New Yorkers by reducing reliance on costly,
dirty, and inefficient infastructure and helping &zale clean energy; and

1 Establish a secondary energy storage deploytaeget for 2030

TheRoadmap, includean outline of markesupported policy, regulatorandprogrammatic
actions necessary t storagegbalfroadly, thetpaicy Sdgdatosyarsl ener g
programmatic actionare separated into seven categories and multipleaaigories

1. Retail rate actions and utility programs. Improving and modifying customer retail
rates (delivery rates) and utility load management programs to send clearer price signals
as to when peak reduction is most valuable to the system.

2. Investor-owned utility (IOU) roles and business modelArticulating the role and
business model fdOUs to manage the full customer bill using assets such as storage
including leveraging NoiWires AlternativegNWA) where third parties deploy assets
that providetransmission and distributiorlief to the utility, reduceapacity obligations
on the utility or zone by reducing peak system load, and provide ancillary services to the
wholesale market.

3. Direct procurement. Direct procurement approaches through utility NWAs,
NYSERDAOGs Renewabl e Enerlagescalerenewabléswitht e s t h e
energy storage, and througlew York Statdeading by example throudbtate
procurement.

4. Bridge incentives.Recommending a market acceleration bridge incentive to accelerate
the market learning curve and reduce costs. Staffmmends that an approximately
$300 million bridge incentive, excluding any funding provided.byg Island Power
Authority or Public Service Enterprise Grolge considered from existing approved
funding sources. Staff estimatestithis funding could tald 500MW or moreof
customersited (standalone or paired with-site generation) andadribution/bulk sited
storage

5. Crosscutting actions. Implementing a number of cressitting actions to reduce barriers
including access to more granular systeadldata to target highest need locations on the

12 | pid.
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electric system and moving toward more integrated transmission and distribution system
planning.

6. " Cl ean P e aBnablingacleanerpeak through rate design, the market
acceleration bridge incentive, REprocurements and developing a methodology for
analyzing peaker plant operational and emission profiles on-#yaitit basis to
determine best potential candidates for hybridization, repowering or replacement by
storage.

7. Wholesale market actionsPresating a number of actions to better enable storage
participation in wholesale markets including dual market participation (providing
distribution system and wholesale system services).

Budget and Funding

Under Governor Cuomo 6 sheGaernomprapgsed2comnit@eht®fapr op o s a
least $200 million fronthe New York Green BankNYGB) for storagerelated investments to

help drive down costs and to strategically deploy energy storage to where the grid needs it most.

The Governoalso directedNY SERDA to invest at least $60 Ition through storage pilots and

activities tofireduce barriers to deploying energy storage, including permitting, customer
acquisition,interonnect i on, andThé Roadmapalsoirglicate®tbat bsidg®

incentive funding isecommendetb accelerate market adoptimeluding, but not limited to,

customer sited storage, distribution sited storage, and pgaidvoltaic PV) plus storage

(either at a customer site community distributed generatiotf).

PUBLIC BENEFITS OFENERGY STORAGE ROADMAP
Consistent with 6 NYCRR 8617.9(b)(5)(1), this section provides a concise description of the

public benefits anticipated from the proposed actions descritfgekction 1.2for theRoadmap

The public benefits of pursuing tik®admapshould be considered in comparison to the cost of

the Abusiness as usual 0 scenario in which curr
system develops in reasonably anticipated ways.

Theoverarching goal of thRoadmap is to accelerate the State energy storage market and
increase the deployment of enerGeaterdeploymange wi t h
of energy storage and availability of such technologies would be expedtedrigthentte

benefits ofREV and related initiaties like theCEF and the&CES as there will be greater certainty

of the availability of valueadded energy storage technologigsis deployment will make

achieingt he St at eds wi d edly,ireclndeng miynot noted ltamakingemergy | i k
more affordable, increasing the amount of electricity generated by renewable energy resources,
decreasing the $sshfuetsam enddingustonteetonpardcipatens active

market partigbants

13 Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate Agenda.
Accessed on Aprl 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state -
state -new-yorks-clean-energy-jobs-and-climate .

14 NYSERDAMY PPS. 2018. New York State Energy Storage Roadmap antlY DPS/NYSERDA Staff Recommendations.
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If successfula more robust energy storage mankit contribute to a wide array of public

benefits Exhibit 1-1 provides an example of the gengrablic benefitdhat may accrue from

greater deployment of energy storage.

SUMMARY OFPOTENTIAL BENEFITFFOR THEENERGY STORAGE ROADNW

PERSPECTIVE
RATE IMPACT | UTILITY
MEASURES COST
BENEFIT CATEGORY (RATES) (BILL) SOCIETAL
ENERGYSYSTENFP
Improved power quality and the reliable delivery of electricity v v
to customers
Improved stability and reliability of transmission and v v
distribution systems
Increased use of existing equipment, thereby deferring or v v
eliminating costly upgrades
Improved availability and increased market value of DER \Y V
Increased use and improved value of renewable energy v v
generation
Cost reductions through capacity and transmission payment v v
deferral
PUBLIC HEALTH
Increased use of renewable energy resources results in avoided
emissions of GHG and criteria air pollutants.
Increased air quality results in a reduction of state health care
expenditures for treatment of asthma, acute bronchitis, and
respiratory conditions.
CLIMATE CHANGE
Climate change is expected to increase air temperatures, in
turn intensifying water cycles through increased evaporation
and precipitation. Greater energy storage deployment can \" \"/
reduce the Stateds reliance orn
prevention of: 16
Increases in local flash and coastal flooding in the State. \Y \"/
Increases in the frequency and intensity of extreme v v
precipitation and extreme heat events in the State.
Longer summer dry periods in the State, with lower
summer flows in large rivers, lower groundwater tables, \" \"/
and higher river and in -stream water t emperatures.

15 U.S. Department of Energy. Energy Storage. Office of Electricity Delivery & Energy Reliability. Accessed on April 27,
2018 at: https://www.energy.gov/oe/activities/technology -development/energy -storage.

Rosenzweig, C., W Solecki, A.

De Ga et 8)n201l. Réspondng tG Climndte |,
Change in New York State. Synthesis Report prepared for NYSERDA. Accessed on September 10, 2014 at:
http://iwww.nyserda.ny.gov/ _-/media/Files/Publications/Research/Environmental/EMEP/climaid/ClimAID

synthesisreport.pdf .
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PERSPECTIVE
RATE IMPACT | UTILITY
MEASURES COST
BENEFIT CATEGORY (RATES) (BILL) | SOCIETAL

ECOSYSTEM SERVICES

Land and water use impacts will fall relative to the business as
usual scenario to the extent that greater energy storage
deployment increases the use of renewable energy resources in \'/
lieu of investment in fossil fuel sources or expansion of the
Stateds transmission and distr
ECONOMIC BENEFITS

Increased manufacturing of renewable energy equipment.
Jobs and revenue creation.
Effects of spending throughout local economy.

TECHNOLOGICAL INNOVAON

Investment in the energy storage market spurred by the
Proposed Action is expected to contribute to significant cost \" \"/
reductions for the underlying technology.

< <<

LOCATION OF ACTION
TheRoadmap, in conjunction with REV a@EF, isintended tachangehe ways in which

energy is valued, distributed, managed, and used across the entire energy iAdusstch, the
location of the action is the entire State of New Y@&ubkbsequent chapters use the State of New
York as the anatjc study area.

RELATIONSHIPS TO OTHER PLANS AND PROGRAMS
The Roadmap is part of a broadeitesof policies and initiatives known as REY/,
comprehensive strategy $bift theS t a enerdyamarket from one characterizeccbntralized,
largeanddiscrete, supply resources, to a market that valistsbuted renewable energy sources.
In the ader initiatingthe REVproceeding, the Commission identified six objectives for the REV
initiative:

1 Enhanced customer knowledge and tools that will supp@tt@fé management of their

total energy bill;

1 Market animation and leverage of ratepayer contributions;
1 Systemwide efficiency;

1 Fuel and resource diversity;

1 System reliability and resiliency; and,

1 Reduction of carbon emissions.

On a track parallel to hREV,theCo mmi ssi on i nitiated a process
of clean energy programs and explore opportunities for greater use of fmasketmechanisms

to support clean energy development. Témult of this effort wathe CEF consisting dbur

program portfolios, designed to collectivelgcelerate and expand investment in clean energy
technologies
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To

Market Developmentto reducecosts and accelerate customer demand for energy
efficiency and other behintthe-meter clean energy solutions, andrease private
investment. This portfolio will provide financial support, technical knowledge, data, and
education to customers and service providers to accelerate demand for clean energy
solutions and will train an advanced workforce able to fill nelsjin the sector. Under

this portfolio NYSERDA has initiatetharketdevelopment efforts to reduce the soft

costs of energy storagé.

NY-Sunto providelongg er m certainty to New Yor kos
lower the costs for homeowners and businesses investing in solar power. This portfolio
will make solar energy more affordable and accessible for residential and commercial
customerswith a goal of bringing solar to 150,000 new homes and businesses by 2020.

NYGB to partner with private financial institutions to accelerate and expand the
availability of capital for clean energy projects. This portfolio will increase confidence in
lending for clean technologies through a total investment of $1 billion.

Innovation and Researchto invest in cutting edge technologies that will meet

increasing demand for clean energy. This portfolio will drive clean tech business growth
across five key opptunity areas: smart grid technology, renewablesRERS high
performance buildings, transportation, and cleantech startup and innovation
development. Under this portfolio NYSERDA has developediiean Energy Fund
Investment Plan: Renewables Optimizatehapterwhich is aimed at reducing hardware
costs (e.g., balaned-system costs), and improving their efficiency, energy and power
density, and thermal stability performart€e.

gr o\

further accelerate the Stateds shift away f

renewable energy resources, the State has initiated a series of additional efforts to further support
such development, of which the following have potential fostuttive interactions with the
Roadmap:

1 Charge NY is helping the State get ready to accommodate more than 30,06 plug

electric vehiclegEVs) by 2018 andip to onemillion by 2025. To support these new
EVs, up to 10,000 EV charging stations will betaiked across the State by 2020
further support the EV market, in March 20GHvernor Cuomo launched a $70 million
EV rebate and outreach initiative to encourage the growth of clean aybhuoting EV
use inthe Stateand promote the reduction cdrbon emissions in the transportation

" NYSERDA. 2017. Clean Energy Fund Investment Plan: Renewables Optimization Chapter. Portfolio: Innovation &
Research. Matter Number 16-00681, In the Matter of the Clean Energy Fund Investment Plan. Revised November 1.

18 |bid.

19 NYSERDA. Electric Car Resources in New York State. Accessed on April 27, 2018 ahttps://www.nyserda.ny.gov/All
Programs/Programs/ChargeNY.
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sector. ThdiDrive Cleam rebates are available to all New York residents who buy
eligible cars through participating new car deafers.

1 NY Prize is a$40 million progranto help communities create microgridstandaloe
energy systems that can operate independently in the event of a powerbitage
communitybased microgrids often include energy storage, NY Prize is expected to result
in new opportunities for energy storage technologies.

1 DER Roadmapoutlines a path for developing a series of market enhancements to open
NYI SO6s whol es al e DERAdsrakesourpel onaset oftresourdes, R .
typically locatedonanends e customer 6s premi ses that cart
services butareusal 'y operated for the purpose of s
load Opportunities for DER participationaceu r r ent Iy | i mi t ed wi t hin

Ancillary Services, and Capacity markets.

1 Clean Energy Standard The Renewable€EnergyStandard (RES)s a program requiring
utilities andenergy suppliers (also referred to as load serving entities, or LSES)
procure renewable energy credits (RECs), associated with new renewable energy
generation resources, for their retail custom&The presenRECtargets established by
the RESs more thartwo timesthe level of largescale renewable generation that was
procured through th8 t a prierfregram, theRenewable Portfolio Standard (RES)

1 Offshore Wind Roadmap?* In January2017, GovernoCuomo propsed acommitment
to develop up to 2,400 MW of offshore wind power by 2082018 Governor Cuomo
called for at least 8OMW of offshore wind power to be procured between two
solicitatons n 2018 and 2019. To achieve the Gover
launched a process to consider offshore wind procurement options through a filing in
January 2018 with the Commission.

20 Governor Cuomo Launches $70 Million Electric Car Rebate and Outreach Initiative. March 21, 2017. Accessed on
March 21, 2017 at: https://www.governor.ny.gov/news/governor __-cuomo-launches-70-million -electric -car-rebate -and-
outreach-initiative .

2 NYSERDA. NY Prize. Powering a New Generation of Community Energy. 2014. Accesseah December 30, 2014 at:
http://www.nyserda.ny.gov/All __-Programs/Programs/NY-Prize.

22 NYSERDA. Clean Energy Standard. Accessed on April 27, 2018 ahttps://www.nyserda.ny.gov/All -
Programs/Programs/Clean-EnergyStandard.

2 NYDPS. 2016. Clean Energy Standard Order. August 1. Accessedn April 27, 2018 at:
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7b44C5D5B8 -14C34F32-8399
F5487D6D8FE8%7d

24 NYSERDA. New York State fhore Wind. Accessed on April 27, 2018 at:
https://www.nyserda.ny.gov/All%20Programs/Programs/Offshore%20Wind .
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CHAPTER 2 | THE ELECTRIC INDWBTRY IN NEW YORK ST

Consistent witiNew York Codes, Rules and Regulation (NYCRRYYCRR8617.9(b)(5)(ii) of
Ne w Y &tatk Bngironmental Quality Review AGEQRA), this chapter provides baseline
information onNew YorkSt a {t ehées Sdumenteetdacenergy industryThe background
information presented in this chapter is intended to assist with understandpugehtal
impacts of the proposdehergy Storage Roadméihe Roadmap)Chapter 3 provides
information on the environmental settjiwghich serves as a baseline description of existing
environmental condition§.ogether, e information presented ®hapter 2 andChapter 3
providesa baseline against which the impacts of changes in the energyryndos the
Roadmagare evaluated and compareddhapter 5 throughChapter 10.

This chapter is organized into five sectipingluding:
1 Section 2.1provides a shottistoricaloverview of the electric industry iine State

1 Section 2.2introduces the agting regulatory environment underlyitige Staté s
electricity industry;

1 Section 2.3discusses historical trends in electricity demand;

1 Section24descri bes the present electricity syst
transmissionand distributio systemsand,

1 Section 2.5discusses the current state of the energy storage market.

HISTORY OF THE ELECTRIC INDUSTRY

For most of its history, the basic design of the electric grid has remained essentially the same
Electricity is generated at centsdations, transmitted long distances via higltage lines, then

stepped down in voltage and delivered to customers through local distribution sydtems

system was built to serve the instantaneous demand of customers, with a reserve margin to
accommaate peak demand, plant outages and other contingefbegeneration of power was
effectively a natural monopoly, under which utilities owned, operated, and coordinated power
generationEl ectri c service was then fibendlagd@ast @« hre
costbased rates regulated by the New York Public Service Commisk®E¢mmission3® In

the 1990stheStatd s el ectri city industry wweddttdites nat ed
(I0Us), including Central Hudson Gas & Elect@ompany (CHG&E), Consolidated Edison

Company of New York, Inc. (CoRdison), Long Island Lighting Company (LILCO), New York

% Tierney, Susan. 2010. The New York Independent System Opeator. A Ten Year Review. Analysis Group. Boston,
Massachusetts. April 12, 2010. Accessedon May 2, 2018 at:
http://www.nyiso.com/public/webdocs/media room/publications presentations/Other Reports/Other Reports/Tier
ney - Analysis Group- NYISO 160vear Review - 4-12-2010 FINAL.pdf
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State Electric & Gas Company (NYSEG), Niagara Mohawk Power Corporation (NIMO), Orange
& Rockland Company (O&R), and Rochester Gagl&ctric Company (RG&E)Each of these
companies was vertically integrated, owning and operating power plants, transmission facilities,
and distribution systems.

From the 1970s through the 1990s, a number of factors led to a restructuringeotitialy-
integrated electric industry, including, but not limited to, the energy price shocks of the 1970s,
cost overruns and safety issues with nuclear plants, and advancements irrelatrdy
technologiesin response to these factotise State, alag with 13 other states, initiated efforts in
the 1990s to restructure the electricity industry, with the goal of increasing market competition
and improving the operation of electricity industries to improve energy delivery, reliability, and
safety?®

Following the issuance of Order 9 in Case 94£-0952 (the Competitive Opportunities Bypass
proceeding) in 1996, the IOWenerallyagreed, in individual proceedings, to divesgst oftheir
generation assetéWhile the IOUs retained the function of deiing energy (e.g., distribution)
and a competitive wholesale market for electricity was deve|dpeelgy Service Companies
(ESCOs)were subsequently allowed sell energy directly teetail energyconsumerg® As a
resultStateelectricityconsumersoday can choose their energy suppliem ESCO or their local
IOU, both of which purchase electricity from generators who are mostly independent of the
IoU.%®

To facilitatetheSt at e6s el ectricity restructuring and r
Comn ssion6és (FERC) mandate that states provide
theNew York Independent System Operatdi¥(SO) was created in 1999NYISO is a notfor-

profit corpoation governed by a ten membealnd ofdirectors. Concurrenwith its creation,

NYI SO assumed operational control of the State
dispatch of generation in 1999. In this manner, NYISO became the sole administrator for the
Stateds wholesale electricity market.

In the wake of th 2003 blackout, which occurred across parts of the Midwest and the Northeast
U.S. and Ontario, Canada, the U.S. Congress passed a number of major industry changes through
the Energy Policy Act of 2005 (EPAct). Of particular relevance, the EPAct expakfed's-

authority to include ensuring the reliability of high voltage interstate transmission systems

26 Borenstein, Severin and Bushnell, James. The U.S. Electricity Industry after 20 Years of Restructuring. Energy
Institute at Haas, Revised May 2015. Accessed on May 2, 2018 at:
https://ei.haas.berkeley.edu/research/papers/WP2  52.pdf.

27 NYISO. 2014. Power Trends 2014: Evolution of the Grid. Accessedon May 2, 2018 at:
http://www __.nyiso.com/public/webdocs/media_room/publications presentations/Power_Trends/Power Trends/ptren
ds 2014 final jun2014 final.pdf.

28 An ESCO is a company permitted by the New York Public Service Commission to offer electricity and/or natural gas
supply to customers in New York State; ESCOs do not own or operate the distribution and transmission systems.

29 NYSPSC. 2018About Power to Choose8The NYS Public Service Commi ssioonMays Consumer
2, 2018 at: http://www3.dps.ny.gov/W/AskPSC.nsf/All/FF35A24303B7CDFF8525816000555A38?0penDocument

ZNYI SO. 2018. NYI SO Website pageonMayRr ®018v: htths:/fome.hyisscondwhg .-6 Accesse
we-are/ .
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through mandatory reliability standarddJnder the EPAct, regional, state and local reliability
standards must be as stringent as the federal standards,am proposed by the North

American Electric Reliability Corporation and adopted by FERC, as warranted. In New York
State, reliability rules are established by several regulatory entities, including the New York State
Reliability Council (NYSRC) and thHortheast Power Coordinating Council (NPCC), and are
reviewed and adopted, as appropriate, by the Commission.

REGULATORY ENVIRONMENT
New York Staté s el ect r i ci t ybyacolectientofrfegeral andate gajutes amd e d
authorities Authorized under the Federal Power EPA) and major amendments thereafter,

FERC regulates the transmission and wholesale sale of electricity (and of natural gas for resale)
in interstate commerc&ERC also reviews proposals to build liquefied naturaghs)

terminals and interstate natural gas pipelines as well as licensing hydropower ptojects.

Within the State, primary oversight of the electricity industry is maintained bgdahamission.
Founded in 1907, theommissiorregulates the State's electric, gas, steam, telecommunications,
and water utilities, and is charged by law with responsibility for setting just and reasonable rates
and ensuring the provision of safe and adequate service by the utilities it retjulates.

Originally enacted on July 26, 1976, the New York Energy Law has been amended several times
since 1976, expanding or revising authorized areas of s@dparticular elevance is §6.104,

which requires tb State Energy Planning Boatt€ Board) to develognd adopt a state energy

plan every four years, or more frequently if requirBlde Board initiated development of the
Statebs first energy plan in March 2001 and s
2009 As discussed i€hapter 1, the D15New York State Energy Pla(2015 State Energy
Plan)describes the coordination of agencies required to advahce St a, hanélpto.go al s

TGenerate 50 percent of the Stateds electri
7 Reduce greenhouse gas emissifsom 1990 levels by 40 percent by 2030; and
1 Decrease energy consumption in buildings by 23 percent from 2012 levels b3t 2030.

The 2015 State Energy Plan also incorporates progress made to date on implementation of
Reforming the Energy VisiorREV) policies including the creation of the Clean Energy Fund
(CEF), and the launch of the NY Green Bank (NYGB). plam is organized around the
following long-term goals:

31 FERC. FERC & EPAct 2005 Meeting Milestones. Accessed May 2, 2018 at: http://www.ferc.gov/leg  al/fed -sta/ferc -
and-epact-2005.pdf.

32 FERC. What FERC Does. Last dated May 24, 2016. Accessedon May 2, 2018 at: http://www.ferc.gov/about/ferc
does.asp

33 New York State Energy Planning Board. 2012 New York State Transmission and Distribution Systems Reliability Study
and Report. August. Accessedon May 2, 2018 at: http://nyssmartgrid.com/wp _-content/uploads/201 2/09/reliability -

study.pdf .

34 NYISO. 2015. 2015 New York State Energy Plan: The Energy to Lead. New York State Energy Planning Board. Accessed
on May 2, 2018 at: https://energyplan.ny.gov/Plans/2015 .aspx.
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1 Drive systerawide savings that benefit customers and encourage private investment in
distribued clean energy solutions that help customers better manage their energy bill and
reduce fuel costs.

1 Animate clean energy markets through strategies to attract private sector capital
investment, and support clean transportation alternatives, endidiState to meet its
aggressive environmental energy goals and transition to a clean energy economy.

1 Complement and further other resiliency efforts by promoting the development of clean,
local energy resources that strengthen and improve the reliabillig gfid.

1 Providethe State with the ability to operate its energy system more efficiently and at a
lower cost, and enable utilities to chart a vibrant, but changing, future.

1 Help communities disproportionately impacted by air pollution pursue a clearyenerg
future.

1 Guide the development and implementation of programs that will help fund and facilitate
the clean transportation system of the future while maintaining existing infrastructure.
Build an integrated energy network able to harness the combinedtbendfe central
grid with clean, locally generated powér.

The CEF for examplejs designed to reduce ratepayer collections, drive economic development,
and accelerate the use of clean energy and ene
efficiency, clean energy, and energy innovation progrfifisese efforts are organized into four

BN

Aiportfoliosod:

1) Market Developmerit reduce costs and accelerate customer demand for energy
efficiency and other behirtthe-meter clean energy solutions, and incrgasete
investment.

2) NY-SUNT provide longterm certainty ttheSt at e6s gr owi ng sol ar ma
costs for homeowners and businesses investing in solar power.

3) NYGBi partner with private financial institutions to accelerate and expand availability
of capital for clean energy projects.

4) Innovation and Researghinvest in cuttingedge technologies that will meet increasing
demand for clean energy.

35 NYISO. 2015.0verview 8 The 2015 New York State Energy Plan: The Energy to Lead. Accessed on May 2, 20187 at:
https://energyplan.ny.gov/Plans/2015.aspx .

3 NYSERDA. 2018. Clean Energy Fund &dsite. Accessed on May 2, 2018 at: https://www.nyserda.ny.gov/About/Clean -
Energy-Fund.

87 NYSERDA. Reforming the Energy Vision: Clean Energy Fund, Fact Sheet. Accessed on May 2, 2018 at:
file:///C:/Users/NScherer/Downloads/clean  -energy-fund-fact -sheet.pdf .

| 2-4


https://energyplan.ny.gov/Plans/2015.aspx
https://www.nyserda.ny.gov/About/Clean-Energy-Fund
https://www.nyserda.ny.gov/About/Clean-Energy-Fund
file:///C:/Users/NScherer/Downloads/clean-energy-fund-fact-sheet.pdf

2.3

Chapter 2 | The Electric Industry in New York State

TRENDS IN ELECTRICITY DEMAND

TheU.S. Energy Information Administratio£[A) defines energgonsumptiorms s i mpl y it he
use of energy as a source of heat or power or as a raw material input to a manufacturing
proc®mksesakd demand i s one meas ur maxiofmloadbdarsmigampt i on

speci fied P Peaakderdandtdkedtnacooant the rate of consumption, or the time
period over which a certain amount of power is consumed. For exankillewatt-hour kWh)

of consumption could result from using one 100 Watt bulb for ten hours, or ten 100 Watt bulbs
for one hour. While tese represent the same level of energy consumption, the peak demand is
different (i.e., 100 Watts versus 1,000 Watts), with the latter requiring ten times more system
capacity. According ttNYISO, peak demand, also known as peak load, is usually measured
hourly. Peak demand is an important factor because reliability standards, such as reserve
requirements, are based on projected peak demand.

U.S. electricity demand has been falling since 2010; electricity consumption was 16 percent
lower in 2017 than it wais 2010%° Electricity consumption ithe State has declined more
dramatically over this period: electricity consumptiothiaState was 27 percent lower in 2017
than it was in 2010. While the year to year consumption has been variable, the overal trend
clear: electricity consumption ihe State has been declining since 2001. For example, electricity
consumption irthe State in 2017 is almost half (46 percent lower) consumti@001

According to the EIA, in 2015he State has the lowest total egg consumed per capita in the
U.S., but the seventh highest average residential retail price of electricity (as of February
2018)#42

Looking forward, however, U.S. energy consumption overall is projected to grow at 0.4 percent
per year from 2018 to 2028 contrast, overall energy consumptioritie State is projected to
continue tadeclineat 0.14 percent per year over the same time pétféBeyond 2028 for the

State, forecasted overall demand grows modestly. Peak demand is also forecasted ® atecreas
an average annual rate of 0.13 percent from 2018 to 2028.

38 EIA. 2018. EIA Glossary. Accessed on May 2, 2018 athttp://www.eia.gov/tools/glossary/index.cfm?id=E

39 EIA. 2018. EIA Glossary. Accessed on May 2, 2018 athttp://www.eia.gov/tool __s/glossary/index.cim?id=P . Also, NYISO
indicates that peak demand, also known as peak load, is usually measured hourly. NYISO. 2018. 2018 Power Trends:

New Yorkds Dynamic Power Grid. Accessed on May 4, 2018 at:

http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018 -
Power-Trends.pdf.

40 EJA. 2018. Total Consumption (Btu) for all sectors. Accessed on May 2, 2018 at:
https://www.eia.gov/electricity/data/browser

41 EIA. Rankings: Total Energy Consumed per Capita, 2015 (million Btu). Accessedon May 2, 2018 at:
https://www.eia.gov/state/rankings/?sid=NY#/series/12

42 EIA. Rankings: Average Retail Price of Electricity to Residential Sector, January 2018 (cents/kWh). Accessed on May
2, 2018 at: https://www.eia.gov/state/rankings/?sid=NY#/series/31

43 EIA. 2018. Annual Energy Outlook 2018. Accessed on May 2, 2018 athttps://www__.eia.gov/outlooks/aeo/ .

“NYI SO. 2018. 2018 Load & CapaonMay4, DBata 0Gol d Book. 6 Accessed

http://www.nyiso.com/public/webdocs/markets operations/services/planning/Documents and Resources/Planning
Data_and Reference Docs/Data_and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.
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In addition to annual energy demand, which provides a measure of overall electricity

consumption, it is important to consider annual peak demand, which measures the maximum

amount of electricit a system is required to deliv&vhile peak demand represents only a small
fraction of a yearo6s overall power consumpti on
standards are based on projected peak demand

As an example, when comparii§98 to 2013, the new peak set in 2013 is nearly 5,800

megawatts (MW) highelWithin a span of six months in 201tBg State set twgeasonal records

for peak electric demand; an-tilhe record peak of 33,956 MW set during a summer heat wave

in July 2013and a record winter peak of 25,738 MW set during the extreme cold that
accompanied the Jantuary 2014 #dApolar vortex.o

During both of these record setting demand evémStatd s el ectri ¢ system mai
reliability without resorting to emergency meeessithat reduce or curtail electric service to

customers; however, these events underscored the unique challenge associated with peak

electricity demandTo meet peak demands undeeStatd s current centralized
systemthe Stateutilizes a vaiety of mechanismg-or example to address the summer peak

demand in 2013he State used demand response programs and imported electricity from the

Ontario and PJM Inteonnection LLC (PJM) region3 o addresshe2013/2014 winter record

peak demandhe Stateimported natural gas from New England and began using oil for

generatiorto relieve natural gas constrairasdas the relative cost of diired generatiorell

below natural gafired generatiort®

Following those record peak demand periods, gleakand has declinedarting in 2017. In
2017, the annual peak was 7.4 percent below the peak irf2@1fact, for the first time, peak
demand is forecasted tiecreaset an annual average rate of 0.13 percent from 2018 to 2028.

Geographical Distributi on of Electricity Demand

In 2017, NYISO introduced the concepttbéSt at e 6s A T a liaesaibingthawo Gr i ds o
significant differences between electricity consumption and demand between upstate and

downstate ared$.In 2017, downstate areas, definesd\ew York Control Area (NYCA) load

zones H through K, represented al most half of
Additionally, 2017 peak summer demand in New York City and Long Island exceeded that of the

rest of the State. Moreover, while ugt&t generates more renewable energy resources,

transmission constraints limit the ability to supply more of this clean energy to downstate

customers.

“NYI SO. 2018. 2018 Power Trends: New Yorkd6s Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018
Power-Trends.pdf.

46 NYISO. 2014. Power Trends 2014: Evolution of the Grid. Accessedon May 2, 2018 at:
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/ptren
ds 2014 final jun2014 final.pdf.

4NYISO.2018 2018 Power Trends: New Yorkés Dynamic Power Grid. Acces
http://www.nyiso.com/public/webdocs/me dia_room/publications presentations/Power_Trends/Power Trends/2018 -
Power-Trends.pdf.

“8 1bid.
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2.4 THE PRESENT ELECTRIC SYSTEM
This section provides information on each of the components of thdaesyistem irthe State:
generation, transmission and distribution.

1 Generation consists of the many generating units scattered throughout the State and the
associated facilities typically located at a generating station, such agstep
transformers, cdrols, generation leads, switch gear, emissions control technologies (for
example, selective catalytic reduction technologies;dkae desulfurization technologies,
fabric filers, electrostatic precipitators), etc.

1 Transmissionincludes the facilities that transport electricity at high voltage levels from
the generation facilities (including those located outside the state) to the distribution
systemt includes the transmission (and the $tamsmission) wires, poles, cables,
substations and switching stations, underground transmission equipment, etc.

1 Distribution operates at lower voltage levels, carrying electricity delivered by the
transmission system to customer arsgrs It is primarily composed of distribution
wires, cdles, poles, substations, regulators, meters, and capacitor banks.

While some loads can be served directly from the generation facilities, and others served from the
transmission system, for most services the entire system serves as an integrated unit.

Generation

This section provides an overview of the existing electricity generation system sap@tgte,

including an overview of existing power plants and capacity, as well as planned generation

projects and projected capacifthe section continuesith a discussion dheStatd s gener at i ol
system reliability and imports and exports.

Existing Power Plants and Capacity

Generators sell electricity to wholesale customers through bilateral contracts or the wholesale

markets operated by NYIS®Following electricity restructuring, the majority of former utility

owned generation capacity is now owned by more than two dozen independent power producers
(IPP)I'n addition, the New York Power Authority (|
power organizéon, supplies up to orguarter otheSt at eb6s t ot al.N¥PAectri ci t
operates 16 generating facilities, including t
Niagara Power Project and the St. LawreREMR Power Project), and over 1,4€i€cuit-miles of

transmission line¥

4 DPS and Ecology and Environment Inc. 2013. Indian Point Contingency Plan Final Generic Environmental Impact
Statement. Prepared for New York State Public Servic e Commission. July 2013. Accessedon May 2, 2018 at:
http://documents.dps.ny.gov/public/Common/ViewDoc.aspx?DocRefld=%7B4FEE54FA-74C84954-B76F
ECDEEEC16266%7D

New York Power Authority. NYPA owkldyg,i20l&att 0About NYPA. 6 Accessed
http://www.nypa.gov/about.html and htt p://www.nypa.gov/Generation/default.htm
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As of March 2018, there were more than 700 operational electric generating timiSiate>’

Exhibit 2-1 detailstheSt at e6s power generation and capacit.y
oftheSt at e 0 sgeretator dameifrom dufalel (gas and oil) facilities. Nuclear generation

accounted for just under a third, and hydropow#oived at 23 percent of totalade generation.

Wind facilities produced three percent of total electricity generation in Z@¥file fossil fuels

are responsible for 66 percenttbéSt at eds generating capacity, th
percent of its production. On the other hand, nuclear accounts for 14 percerftofeéhe e 6 s

generating capacity and 32 percent opitsduction, and hydropower accounts for 11 percent of

generating capacity, but 23 percent of its producti@werall, 29 percerof energy generation

for the Sate came from renewable sources012, up from 25 percent in 2038in 2016, for the

first time, the State obtained more than one millimegawathours MWhs) of electricity from

solar generation, and 84 percent of that power came from distributed sources such as rooftop solar
panels>®

Various factors can affect the nox fuels used to generate electrici®pr example, renewable

portfolio standards adopted by tBemmissiorset specific targets for a portion of renewable

energy sources, while policy goals or environmental regulations may require power plants

burning fessil fuels to meet certain emissions standards by limiting production and/or installing

pollution controls Over the past decade, notable chang#ise®t at e 6 s f uiacteasesi x i nc |
in generation fueled by natural gas and the emergence ofpeindral generationin particular,

the portion otheSt at eds gener at i ng -fuelgasmand dil) yaciltiesgrew gas an
from 47 percent in 2000 tor5percent in 201, Avhile the segment of generating capability from

power plants fueled solely bylaropped from 11 percent in 20004ix percent in 207. As

discussed earliethe expansion of dudiiel generation may be driven in part by the volatility of

natural gas price$n addition, duafuel plants play a role in meeting reliability requirensen

During periods of high electricity usage, reliability rules require many of these plants to switch to
burning oil Outside of peak times, generators can choose to run on whichever fuel is less

expensive®

INYI SO. 2018. 2018 Load & CapaonMays4, DBata 0Gol d Book. 6 Accessed
http://www.nyiso.com/public/webdocs/markets operations/services/planning/Documents and Resources/Planning
Data_and Reference Docs/Data_and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.

52 |bid.
%3 bid.

54 EIA. 2018. New York State Profile Overview. Accessed on May 2, 2018 at: https://www.eia.gov/state/?sid=NY

55 EIA. 2018. State Profile and Energy Estimates: New York. Accessed on May 2, 2018 at:
https:/iwww.eia.gov/state/?sid=NY

NYI SO. 2018. 2018 Power Trends: New Yorkd6s Dynamic Power Grid.
http://www.nyiso.com/publi  c/webdocs/media room/publications presentations/Power Trends/Power Trends/2018

Power-Trends.pdf.
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EXHIBIT 2-1 NEW YORK STATE CAPBITY ANDGENERATION BY FUEL YPEY

2017 NYCA Energy Capacity and Generation by Fuel Type
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Note: Percentages represent 2018 NYCA summer capability and 207 NYCA generation.

Virtually nonrexistent in2000, wind power currently (201@accounts for approximatefive
percent of the St gExlbit2-2).dnecongastageneration frompoaeb i | i t y
plants using coal declined from 11 percent in 200B1tee percent in 201%eneration from

nuclear power plants and hydroelectric facilities, however, have remained relatively constant

since 2000, each accountifay approximatelyl4 andl5 percent of total capacity over the years
respectively®

NYI SO. 2018. 2018 Load & CapaonMay4, DBata 0Gol d Book. 6 Accessed
http://www.nyiso.com/public/webdocs/markets operations/services/planning/Documents _and Resources/Planning
Data _and Rderence Docs/Data _and Reference Docs/2018Load Capacity-Data-Report-Gold-Book.pdf.

%8 Ibid.
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EXHIBIT 2-2 HISTORICAL WIND INBALLED CAPACITY ANDENERGY PRODUCTION;®3-20175%

NYCA Wind Resources
2003-207
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While the State has a relatively diverse mix of generation resourcgslyssgess diverse when

viewed at the regional levedéeExhibit 2-3). For exampl e, a majority of
demand is situated downstat e, whereas most of
sources with historically lower operagicosts, such as hydroelectricity andatlear power) are

located upstate; downstate uses 66 percent @tthet e 6s ener gy (70 percent
fossil fuels), but generates only 53 percerit t h e St Ehis gedgsaphecal eariagoy in

sumly coupled with stringent air quality regulations, transmission limitations, and reliability

standards means natural gas is used to meet the high levels of electricity demand generated in the
downstate region (New York City and Long Islaftf}.

59 Ibid.

NYI SO. 2018. 2018 Power Trends: New Yorkd&6s Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018 -
Power-Trends.pdf.

51 However, many of these units are also capable of using o il when necessary, which affords some level of fuel diversity
and reliability benefits to the system.
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EXHIBIT2-3 LOCATION OF GENERADN BY FUEL TYPE, 2(6-2017°%2

New York City
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Since 2000, private power producers and public power authorities added maté,8%6MW

of generating capacity ithhe State(30 percent of the overall total generation capagoityinpared

to total retirements of nearly,@00 MW (based on summer capability pericogr the same
timeframe.Added generation primarily came from wipdwered and gafsieled facilities, while
retirements primarily came fromh e  Sbabgererat®n det Over 80 percent of the new
generation is located in New York City, Long Island, and in the Lower Hudson Vatltey

regions ofthe State where power demand is greatiestationbased pricing and regional

capacity requirements tfieStaté® s  w heceledtrisitg tharkets encourage investments in areas
where the demand for electricity is high&dExhibit 2-4 shows the distribution of new

generation in the state since 2000.

52 EIA. 2018. Power Plants. April 19. Accessedon May 7, 2018 at: https://www.eia.gov/maps/layer info-m.php.

¥NYI SO. 2018. 2018 Power Trends: New York&6s Dynamic Power Grid.
http://www.ny iso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.
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EXHIBIT 2-4 NEW GENERATION IN EW YORK STATE: 200020185

684
D TOTAL
NAMEPLATE
CAPACITY ADDED
SINCE 2000:
11,733 MW
UPSTATE
117 459 3,055
B E F
211 862
A B C
912 DOWNSTATE
G
74
0 By
| |
3,958 —# = 1401
J K

TheStat® s g mfleet is ghifting as older facilities are retired and new renewable sources

are developed\early 60 percent of the generating capacitshaState is at least 30 years old

Steam turbines fueled by natural gas and/or oil have an average age dianot@ years, while

combined cycle units fueled by natural gas have an average age of little more than &decade.

The average ¢heStatd s hydr opower facilities is over 50
modernized several major hydropower projé&Renevable power projects such as wind and

solar units are amortheStatd s n e w e s. tn Jahuany ROILE, NYISERDA published its

Offshore Wind Master Plan, a comprehensive roadmap to develop offshore wind capacity that
woul d meet t he RBWafbfsiore wigdersetgy gerferatibn by P0GO, to supply
Long I sland and New York City (whose consumpt.
annual electricity usé).They also filed an Offshore Wind Policy Options Paper, which outlines

the process for offshore wind procurement options, and addresses the options for addressing the

54 1bid.
% Ibid.

%New York Power Aut hoNYPA Generathy Pagilitieeed sA d ce Blap8,@018at:
https://www.nypa.gov/power/generation/all -generating-facilities .

57 NYSERDA. 2018. New York State Offshore Wind Master Plan: Charting a Course to 2,400 Megawatts of Offshore Wind
Energy. NYSERDA Report 125. January 2018. Accessed on May 9, 2018 at:https://www.nyserda.ny.gov/ -
[media/Files/Publications/Research/Biomass -Solar-Wind/Master -Plan/Offshore -Wind-Policy-Options-Paper.pdf.
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policy issues pertinent to the successful deployment of offshore wind at a levatthad st
State®s goal
2018 INSTALLED GENRATION CAPACITY BY NCA LOAD ZONE
Total aps
Sommer-35,067 Capability by Zone
Winter=41,469
W 2018 Summer Capability (MW) 2018 Winter Capability (MW) # 2017 Net Energy Generation (GWh)
12,000 35,000
Upstate Downstate
Summer=21,985 Summer=17,082 10,672
Winter=22,896 Winiter=18,573
* 30,000
10,000 9,667
25,000
8,000 z
T 6754 " g
2 L 20,000 ,E
E 6,000 5,786 2
g . 5,306 &
§ a 4%‘1'922 [ om0 B
=
3,990 4,052 -
4,000 - z
3,031 3,067 10,000
1,9271,934 2,109 2115
2,000 -
1,073 [ 5000
?69 780 bt 03’
Fop & @ S
& eg.\ & & -k"' (_',b -A"* .‘ip a°b & w{,@
v & P o & ¢S & & S . &
E) By 9> &
- @_»é\ 6@\3’ 8 S &

% | ong Island-New York City Offshore Wind Policy Options Paper. January 29, 2018. Accessed on May 9, 2019 at:
https://www.nyserda.ny.gov/ _-/media/Files/Publications/Research/Biomass -SolarWind/Master -Plan/Offshore -Wind-
Master-Plan.pdf.

% Source: NYISO.2018 oad & Capacity Dat a 066dAtcesseBom M&y2,2018a:r i | . p. 66

http://www.nyiso.com/public/webdocs/markets operations/ services/planning/Documents and Resources/Planning
Data and Reference Docs/Data and Reference Docs/2018 oad-Capacity-Data-Report-Gold-Book.pdf.
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EXHIBIT 2-6 LOCATIONS OF GENERANG CAPACITY IN NEWORK STATE®

New York City

Installed Capacity
s 0to25 MW
© 26 to 350 MW
@ 351 to 750 MW
@ 751 to 1,250 MW
@ 1,251 to 2,500 MW

Transmission System

More than 80 percent tfieSt a t e -foftagetiargsrhission lines went into service before 1980;
transmission infrastructure upgrades over the next 30 years could cost upwards of $25 billion.

NYISO recognizes the pressing need for new transmission investmémsSiate, bothttrough

new and upgraded transmission capacity. New and upgraded transmission facilities will help

address congestion, deliver renewable power resources from upstate locations, and diversify the
Statebs fuel sources. On anaxnfize thehlead dereeggbyc onsi der a
renewable generation, primarily by increasing cigisse energy transfers (as much of the

renewable generation is upstate and usage is downstate).

"0 ESRI Map Projection: WGS 1984 Mercator Auxiliary Sphere.

TNYI SO. 2017. Power Tr en desic GritN Aosesseadan kdy 2, 2E8a:l vi ng EIl e
https://www.nyiso.com/public/webdocs/media room/publications presentations/Po wer_Trends/Power Trends/2017
Power Trends.pdf.
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Distribution System

Local distribution companies are statutorily respongibte fidi st ri buted power fr
suppliers to the end user (i.e., the custontexisting distribution systems serve approximately

7.8 million customers across the St&t&erving as the final step for most customers, the
distribution system picks uphere the transmission and snsmission systems leave.off
Generally, electric distribution systems are designed for voltages frorki/élts (kV) down

to 2.4 kV, with direct services to customers typically at 120/208.vidits most common service
voltage for electric distribution systemstire State is 13 kVSome customers are, however, able

to take distribution service at higher voltage levels, in some cases even as high as transmission
voltage levelsTheStat® s di st r i but i otmundengreunceamd overhead systeams, b
with underground facilities generally found in newer installations and in highly congested areas
such as New York Citylhere are over 300,000 miles of distribution lines througtimfbtate,

of which slightly more than half are overhead.

Operation and Control

The vast majority of distribution systemstire State are operated and controlled by the six IOUs

andthe Long Island Power Authority.[PA). Forexample,Colcdi sonés di stri buti o
makes up a large pertage of the underground facilities in the State.addition to the six

IOUs and LIPA, there are 49 municipal utilities and four rural electric cooperatives that own and
operate their own distribution facilities, serving over 150,000 custofhersnostcases, the

municipal utilities and cooperatives are connected to the larger utilities (e.g., NYPA or LIPA)

and, therefore, have a relatively limited operating flexihifitixhibit 2-7 illustratesthe location

of electric service territories and municipailities throughouthe State

2 NYSERDA; Department of Public Service. Interconnection of Distributed Generation in New York State: A Utility
Readiness Assessment (Final Report). Report Number 1528, September 2015. Accessed on May 2, 208 at:
http://www3.dps.ny.go  v/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/dcf68efca391ad6085257687006f396b/$
FILE/83930296.pdf/EPRI%20Rpt%2820Interconnection%200f%20DG%20in%20NY %20Staimplete %20
%20Sept%202015.pdf

3 New York State Energy Planning Board. 2012. New York State Fansmission and Distribution Systems Reliability Study
and Report. August. Page 14. Accessedon May 2, 2018 at: http://nyssmartgrid.com/wp -
content/uploads/2012/09/reliability  -study.pdf .

74 DPS. Final Generic Environmental Impact Statement in Case 03-E-0188 Proceeding on Motion of the Commission
Regarding a Retail Renewable Portfolio Standard. Issued August 26, 2004. Accessedon May 2, 2018 at:
http:/Awww.dps.ny.gov/NY RPS FEIS 8-26-04.pdf.

" bid.
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http://nyssmartgrid.com/wp-content/uploads/2012/09/reliability-study.pdf
http://nyssmartgrid.com/wp-content/uploads/2012/09/reliability-study.pdf
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EXHIBIT 2-7 LOCATION OF ELECTRI SERVICE TERRITORSEAND MUNICIPAL UTILTIES THROUGHOUT
NEW YORK STATE

Legend
Central Hudson Gas & Electric NYS Electric and Gas
Consolidated Edison - Orange and Rockland Utilities
I Long Island Power Authority [ Rochester Gas and Electric
National Grid —  Municipal Utilities

Planning/Licensing of New Distribution Capacity

Local distribution companies are responsible for plannindiaedsing new distribution
capacity/facilitiesLicensing requirements for the siting of distribution facilities are normally
governed by local jurisdictions and ordinancdse Commissiorrequires the underground
installation of new distribution faciliteein residential subdivision¥he Commissioralso has
rules governing the installation of small distributed generators to the distribution systems
referred to as Standardized Interconnection Requirer(@iRs)’’

6 New York State Energy Planning Board. 2012. New York State Transmission and Distribution Systems Reliability Study
and Report. August. Page 14. Accessedon May 2, 2018 at: http:/nyssmartgrid.com/wp -
content/uploads/2012/09/reliability  -study.pdf .

" NYPSC. 2017. New York StateStandardized Interconnection Requirements and Application Process for New
Distributed Generators 5 MW of Less Connected in Parallel with Utility Distribution Systems. August 2017. Accessed on
May 2, 2018 at:
http://iwvww3.dps.ny.gov/W/PSCWeb.nsf/96f0fecOb45a3c6485257688006a701a/dcf68efca391ad6085257687006f396b/$
FILE/Augqust%202017%20SIR%Zidal.pdf .
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The 10Us and municipal utilities andaperatives are further responsible for all aspects of
customer services, including but not necessarily limited to, safety, reliability, metering, billing,
and complaintsWith respect to distribution, theommissiorregulates the IOUs and many of the
municipal utilities

As new generation is increasingly made uplisfributedenergy resource®gERS9, careful
consideration wil be needed to effectively i
electricity systemThe Commissiomecently issued updied guidance on interconnection

requirements fonew distributed generatocennected in parallel with utility distribution

systems® Net metering for gricconnectedlistributed generatiois available subject to

technology, system and aggregate capairititdtions’®

CURRENT STATUS OF ENERGY STORAGE MARKET
This sectiordiscusgsthe energy storage market, focusing on the technology, regulatory
environment, and market demand/capacity for energy stordge $tate. Energy storage is a
resource capablof receiving energy from the grid and storing it for later injection of electricity
back to the grid regardless of where the resource is located on the electricaf$ystem.

Energy storage is growing around the world and irlLtl®& As of 2016, over 17@igawatts GW)
of energy storage capacity have been installed around the world, includB\y 32 the U.S.,
and 1.5GW inthe State?! Projections estimate that the energy storage market in the U.S. will
continue to grow; by 2022, the U.S. storage maikekpected te worth $3.2 billion, éenfold
increase from 201%.

Energy Storage Technolog ies

Energy Storage Resources (ESRs) can retain power to redistribute back to the grid on demand.
They can also withdraw electricity from the grid to allevieteess supply, if needdSRs can

be either Afront of the metero (FTM) or dAbehi

ESRs have the potential to provide several benefits, including

1 Help utilities balance supply and demand in a reliable and efficient mannty thes
flexibility to consume or supply electriciy.

8 1bid.

® For a summary of net metering in New York State, see: DOE. Database of State Incentives for Renewables and
Efficiency (DSIRE). Accessetn May 2, 2018 at: http://programs. dsireusa.org/system/program?fromSir=08&state=NY.

80 FERC. 2018. Electric Storage Participation in Markets Operated by Regional Transmission Organizations and
Independent System Operators, Final Rule, 18 CFR Part 35, 162 FERC 61,127, February 15, 2018. Aaessed on May 2,
2018 at: https://www.ferc.gov/whats -new/comm -meet/2018/021518/E -1.pdf.

81 U.S. DOE. DOE Global Energy Storage Database. Last updated August 16, 2016. Accessed on May 2, 2018 at:
http://www.energystorageexchange.org/projects/data visualization

Munsell, Mike. O0US Energy Storage Market Experiences Largest
Accessed on May 2, 2018 at:https://www.greentechmedia.com/articles/read/us -energy-storage-market -experiences-
largest-quarter -ever#gs.xDhO=yl

8 bid.
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1 Optimize lower cost generation resources and prioritize renewable generation over fossil
fuel plants, by adjusting usage for energy market conditfons.

1 Assist in mitigating transmission congestion and smaogtbut the production of
intermittent renewabl€e.

1 Provide ramp support to meet reliability requirements, particularly for renewable
resources, whose generation is variable (e.g., solar generation in the e¥fening).

1 Help meet installed reserve margins te@unt for unanticipated generator or
transmission outages, and potentially decrease future demands for installed reserve
margins. ESRs can also assist in meeting operating reserve requirements.

1 Provide voltage support on transmission systems, whenitisnffreactive power can
cause system voltage to decline (and vice véfsa).

TProvide additional irwhenthe grid must bd restartedibthea c k st ¢
event of a blackou$

1 Help manage system peaks by discharging during periods of high load

Exhibit 2-8 below summarizes the current uses of energy storage projéieesState. Thetwo
largestnumber of energy storage projects in the state are currently offering the following
serviceselectric energy time shift (storage of energy when piacedow and use of sted
energy when prices are high) agldctric bill management (reduce costs for electric sexvice

8Vernacchia, John. 0 A-SdleEnerfly Starage:tHow wilities &re ethploying eheygy storage
syt ems for grid support an diemewableBmnerdy Werld.eSepeemigpryl9, RO17%. Atcessgd on
May 2, 2018 at: https://www.renewableenergyworld.com/articles/print/volume -20/issue-5/features/energy -
storage/a -brief -history -of -utility -scale-energy-storage.html .

NYI SO. 2018. 2018 Power Trends: NewnMay#R@8atDynamic Power Grid.
http://iwww.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/ 2018

Power-Trends.pdf.
8NY|I SO. 2017. The State of Storage: Energy Storage Resources in

2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State_of Storage Report Final 1Dec2017.pdf .

87 1bid.
8 |bid.
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EXHIBIT 2-8 SERVICE USE OF ENEGY STORAGE PROJECTI®NI NEW YORK STATE2016%

Service Use of Energy Storage Projects in New York State

Electric Energy Time Shift 18

Electric Bill Management 18

Microgrid Capability 8

Electric Supply Reserve Capacity - Spinning

Electric Supply Capacity

Renewables Capacity Firming

o o o

Resiliency
Black Start 5

Electric Bill Management with Ren bl 5

Grid-Connected (Reliability & Quality) | e———————— /|
Onsite Renewable Generation Shifting  —————

Demand Response me——

On-Site Power 4
Transportation Services e 3
Transportable Transmission/Distribution Upgrade Deferral |i—3
Renewables Energy Time Shift  s—

Stationary Transmission/Distribution Upgrade Deferral m——

Voltage Support 2

Transmission Congestion Relief — >
T T T T T T T T T 1

0 2 4 6 8 10 12 14 16 18 20
Number of Projects

There are four primary categories of energy stofage:
1. Chemicali batteries, flow batteries, fuel cells.
2. Electricali superconductors.
3. Thermali molten salt, ice storage.
4. Mechanical pumped hydroelectric storage, compressed air energy storage (CAES).

Exhibit 2-9 below summarizes the storage types in eathasfe categories, including the
capability of each type.

8 U.S. DOE. DOE Global Energy Storage Database. Last updated August 16, 2016. Accessed on May 2, 2018 at:
http://www.energystorageexchange.org/projects/data_visualization

ONYI SO. 2017. The State of Storage: Energy Storage Resources in
2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State of Storage Report Final 1Dec2017.pdf .
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EXHIBIT 229 SUMMARY OF ENERGY ®RAGE TECHNOLOGY TY®S

a) s 0 o
CURRENT NY S o > .- 5 Z U
. T uw = w @) I O oq <
CAPACITY (MW; AS ;F X 2 X < E g < @
-
CATEGORY | STORAGE TYPE DESCRIPTION OF 2018) < g W g 5 - E 5
Energy exchange between a chemical and an
electrical state; e.g., lead -acid, sodium-sulfur,
Batter . . . . . . 55 MW
y sodium-ion, sodium nickel chloride, nickel v v v v v v
cadmium, nickel metal hydride, zinc -bromide.
Batteries with liquid electrolytes separated by
_ Flow Battery a membrane and can be instantly recharged if -- Vv v Vv vV Vv Vv
Chemical liquid electrolytes are exchanged.
Converts hydrogen and oxygen into water and
Fuel Cell --
energy. % % % % % %
. . Electric vehicles serve as storage; aggregated
Vehicle to Grid Ic venicles s v S Storage, agareg
(V2G) EVs charge when prices are low and return -- Vv v vV Vv Vv
electricity to the grid when prices are high.
Super Two conductors separated by an insulated
Electrical P layer that has close to zero resistance when -- Vv Vv
conductor o
cooled below a critical temperature.
Salt is circulated through a heat exchanger
during the day, held in storage tanks at night,
Molten Salt and dispatched back through heat exchanger -- Vv Vv Vv Vv Vv Vv
Thermal to create super -heated steam which powers a
turbine.
Make ice during off -peak night time hours, ice
Ice Storage . . . . 5 MW
9 is melted during peak cooling day time hours. v v v v v v
Facility uses electricity to pump water from a
. Pumped Hydro- | lower reservoir to a higher reservoir. When
Mechanical . . . 1,400 MW
electric Storage | prices are high, releases water to flow past a v v v v v v
turbine to generate electricity.
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a) > QO ¢
CURRENT NY g L - Wk = ="
. I W = w @) I O ) <
CAPACITY (MW; AS < X 4 X < = a < o W
> < o - o o (TTR))
CATEGORY | STORAGE TYPE DESCRIPTION OF 2018) < g W g 5 - o 3 G
.| Use electricity to compress air in a storage
Compressed Air . .
Enerav Storage tank or cavern. As the air is released, it is 9 MW
9y 9€ | expanded and heated to make a natural gas v v v v v
(CAES) . e
turbine more efficient.
Store and produce electricity as kinetic ener
Flywheel P y o 20 MW v y

using a large spinning mass.

Note: 1) Includes announced, contracted, under construction, and operational projects.
Sources:

NYIl SO. 2017. The State of Storage: Energy
content/uploads/2017/12/State_of Storage Report Final 1Dec2017.pdf

Personal Communication, NYSERDA Staff. May 31, 2018.

Storage Resour ce sedonMay\e2018 stohttpk:fhsmeWiiso.dom/wm |- e
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Policy and Regulatory Environment for Energy Storage

As the market advances the technolofgnd demand fodESRSs regulatory authorities have had
to adjust policies to address the needs of these resources. Policy ¢hahigesrena inhe State
include:

1 In 2009, the NYISO was the first of thedependent System OperatoiS@)/ Regional
Transmission OperatorRTOS9 to develop rules that allowed limited energy storage
resources (LESRp supply regulation service. TéY | SO6s i nnovative app
i ncluded a process where the LESROGs state c
time energy market softwafé.

1 The SREYinkgaiveencourages thiacorporaton of DERs intoutility system
planning processes.

1 By Decembef018, the Commission ordered th@tJs must have at least two energy
storage projects attached to a distribution substation that offer at a minimum two distinct
services €.9.,energy, regulation, or capacify).

1 On November 29, 201 New Yorklegislationinstructed the Commission to create
storage procurement targets for 2630.

1 Mayor de Blasio announced a New York City energy storage target of 100 MWh by
20209

1 NYISO created a DER Roadmap, which presésatsgision for. integrating DER into the
NY | S O érgy, aacillary services, and capacity marketsalignmentwith the goals
of REV; enhaning measurement and verification methodologies; alignompensation
with wholesale service performance; and faog®n wholesale market transactidfis.

TGovernor Cuomobs 2018 State of the State ac
from theNYGB and a $60 million investment from NYSERD@ support the
development and deployment of up to 1,500 MW of energy storage capacity by 2025.

9LNYISO. 2018.2018 Po@r Trends: New Yorkdés Dynamic Power Grid. Accessed o
http://www.nyiso.com/public/webdocs/media room/publications presentations/Power Trends/Power Trends/2018 -

Power-Trends.pdf.
92 NYPSCOrder on Distributed System Implementation Plan Filings, State of New York Public Service Commission, 14

M-0101/ 16-M-0411, Mar. 9, 2017. Accessed on May 2, 2018 at:
http://documents.dps.ny.gov/public/MatterManagement/CaseMaster.aspx?MatterCaseNo=16 -M-0411

9 State of New York. Senate Bill S5190: Establishes the Energy Storage Deployment Program. November 29, 2017.
Accessedon May 2, 2018 at: http:/legislation.nysenate.gov/pdf/bills/2017/S5190

%“Ppatel, Sonal . ONew York City Sets Ambi t iPowersSef 29 2016.iAdcesseondlayyy St or ag
2, 2018 at: http://www.powermag.com/new  -york-city -sets-ambitious -citywide -energy-storage-target/ .

% NYISO. 2017. Distributed Energy Resources Roadap f or New Yor kds Whol esale Electricity
Accessed on May 2, 2018 at:https://home.nyiso.com/wp _-content/uploads/2017/10/Dis tributed -Energy-Resources

Roadmap DER.pdf
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The Governor alsdirected NYSERDA to develop a plan for the deployment of energy
storage projects (the Roadmap).

At the federal level, thEERChas enacted several rulings addressing energy storage, including:

1 Order 755 (2011): Requires RTOs and ISOs to consider thenssgpeed of resources
used for frequency regulation resources (rather than only considering the capacity).

1 Order 784 (2013): Revises regulations to foster competition and transparency in ancillary
services markets$o better account for and report tsactions associated with the use of
energy storage devices in public utility operati&hs

1 Order 841 (2018)Amended regulations under the FPA to remove barriers to the
participation of electric storage resources in the capacity, energy, and ancillacg servi
markets operated by RB@nd ISOsRequires that RTOs and ISOs revise tariffs to
establish a participation model consisting of market rules that, recognizing the physical
and operational characteristics of electric storage resources, facilitatesattieipgtion
in the RTO/ISO marketsequires they specify that the sale of electric energy from the
RTO/ISO markets to an electric storage resource that the resource then resells back to
those markets must be at the wholesale locational marginal @nitestablishes a
minimum size requirement of no greater than 0.1 RAW.

1 Order 845 (2018): Revises the Large Generator Interconnection Procedures (LGIP) and
the Large Generator Interconnection Agreement (LGIA), updating the definition of a
generating facilityo explicitly include electricity storage resources. It also revises
interconnection rules and protocols for any generator larger than 20 MW, and allows for
interconnection customers to request a level of interconnection service that is lower than
the capaity of their generating facility®®

% Governor Cuomo Unveils 20th Proposal of 2018 State of the State: New York's Clean Energy Jobs and Climate Agenda.
Accessed on April 27, 2018 at: https://www.governor.ny.gov/news/governor __-cuomo-unveils-20th-proposal-2018-state -
state -new-yorks-clean-energy-jobs-and-climate .

9 FERC. 2011. Frequency Regulation Compensation irthe Organized Wholesale Power Markets. 137 FERC 1 61,064. 18
CFR Part 35. October 20, 2011. Accessed on May 2, 2018 at:https://www.ferc.gov/iwhats -new/comm -
meet/2011/102011/E -28.pdf.

% FERC. 2013. ThirdParty Provision of Ancillary Services; Accounting and Financial Reporting for New Electric Storage
Technologies. 18 CFR Parts 35, 101, and 141. 144 FERC 1 61,056. Accessed on May 2, 2018 at:
https://www.ferc.gov/iwhats -new/comm -meet/2013/071813/E -22.pdf.

% FERC. 2018. Electric Storage Participation in Markets Operated by Regional Transmission Organizations and
Independent System Operators. 18 CFR Part 35; 162 FERC 1 61,127. Issued February 15, 2018. Accessed on May 2, 2018
at: https://www.ferc.gov/iwhats -new/comm -meet/2018/021518/E -1.pdf.

100 FERC. 2018. Reform of Generator Interconnection Procedures and Agreements. 18 CFR Part 37. 163 FERC 1 61,043.
Accessed on May 31, 2018 at https://www.ferc.gov/whats  -new/comm -meet/2018/041 918/E-2.pdf.
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Market for Energy Storage

Storage resources can participate in NY4&ninistered energy, ancillary services, and capacity
markets in limited ways such as demand response progi&ftS8O regulates two energy
marketsthe DayAhead Market (DAM) and the Red@ime Market (RTM). They also allow

ESRs with 20 MW or less capacity to aggregate with othei58R DERSs in order to facilitate
wholesale market participatidft.

Prior to 2014, market demand for energy storage wasgdamarily as a result of high costs and
insufficient renewable energy penetration. Since then, significant advances in the technologies
available and a decline in their costs, supportive local and federal legislation, and cooperative
ISOJRTOshave inceased the market for energy storage. In the U.S. ovgrialisupplied

installed storage capacity increased 223 percent between 2014 and 2@iStrémudedinstalled
capacity increased 405 percent over the same period. In New York State, revendgmBom
sellingenergy storagsolutions and servicescreased from $598 million in 2012 to $908 million

in 2015; employment in the sector increased f&890jobs in 2012 to 4,340 jobs in 201% By
2030, projections estimate energy storsgles and serses from NYS firms couldenerate

$8.71 hillionin global revenuand creat&0,000jobsin the State!?3104105

NYI SO6s vision of t hheStaEaisepregepteddthivir2algbelonnar ket i n
distribution utilities would evolve into distributedstgm platforms, and consumers would
become producers of electricity as well as consumers.

NYISO anticipates a new participation model to fully exploit the capabilities that new storage
technologies can offer in terms of balancing system variability anuyéng capadiy during
critical peak period&® This participation model has three pillars:

1. Energy Storage Integration: createnew ESR participation model that captures unique
storage characteristics.

101 | pid.

192 EMI Consulting/IEc for NYSERDA. 2017. NYSERDA Energy Storage andBEST Program: Market Characterization and
Assessment. February 2017. Accessed on May 2, 2018 athttps://www.nyserda.ny.gov/ -
/media/Files/Publications/PPSER/Program -Evaluation/2017ContractorReports/Energy -Storage-NY-BESTMarket-
Characterization -Report.pdf .

103 |Ec for NYSERDA. 2016. The Energy Storage Industry in New York State: Recent Growth and Projections 2015 Update.
October 2016. NYSERDA Contract 32883.

104 New York State. 2018. Governor Cuomo Unveils 20" Proposal of 2018 State of the State: New Yor kds Cl ean Ener gy
Jobs and Climate Agenda. January 2, 2018. Accessed on May 18, 2018 at:
https://www.governor .ny.gov/news/governor -cuomo-unveils-20th-proposal-2018-state -state -new-yorks-clean-energy-

jobs-and-climate .

1951 the baseline estimations (see Chapter 4), the analysis conservatively assume that these projected increases in
energy storage capacity do not take place; in reality, some of these projected increases will have occurred absent the
proposed action.

MNYI SO. 2018. 2018 Power Trends: New Yorkd6és Dynamic Power Grid.
http://www.nyiso.com/public/webdocs/media_room/publications presentations/Power Trends/Power Trends/2018 -
Power-Trends.pdf.
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2. Energy Storage Optimization: utilig&SR servicemore efficiently bytaking into
account the resourceds energy constraints o

3. Renewable and Storage Aggregation: anaze pairing of ESRs with intermittent
resources?’

EXHIBIT 2210 NYISO VISION FOR FOURE GRID STRUCTURE
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Overall, this chapter provided an overviewtloé historical overview of the electric industry in

the State, the existing regulatory environment
trends in electricity demand, the present elegttic syst em (i ncluding the St
transmission, and distribution systems), and the current state of the energy storage market.

197 NYISO. 2017. The State of Storage: Energy StorageBsour ces in New Yorkoés Wholesale Elect
2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State _of Storage Report Final 1Dec2017.pdf .

MNYI SO. 2017. The State of Storage: Energy Storage Resources in
2017. Accessed on May 2, 2018 at:https://home.nyiso.com/wp -
content/uploads/2017/12/State of Storage Report Final 1Dec2017.pdf .
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CHAPTER 3] ENVIRONMENTAL SETTNG

Consistent witiNew York Codes, Rules and Regulations (NYCBRYCRR 8617.9(b)(5)(ii) of

Ne w Y &tatk Bngironmental Quality Review AGEQRA), this chapter provides an

overview of the areas to be affected by the proposed action, defined under 6 NYCRR 8617.2(I) as
ithe physical conditions that will be affected
minerals, flora, fauna, noiseesources of agricultural, archeological, historic or aesthetic

significance, existing patterns of population concentration, distribution or growth, existing
community or neighborhood character, and human
this chapter serves as a baseline of the existing environmental conditions againsTdptdr 5
throughChapter 10evaluate and compare the potential impacts oEtiergy Storagoadmap

(the Roadmap)Theareas potentially impacted by the proposed Roadrotigns includehe entire

State of New YorKthe State)However, since energy storage projects resulting from the Roadmap

may be more highly concentrated in downstate areas in and around New York City, this chapter

also discusses environmental factgrsdific to that area.

This chapter is organized into eleven sections consistent with the following environmental
resource areas:

1 Section3.lpr ovi des a brief description of the St

1 Section 3.2escribes the different typesafrrent land uses across the State, including
open space and existing land uses associated with the electric industry;

1 Secton3.3descri bes the Stateds oceans and estua
groundwater, water use, and the connection betwesngyand water resources;

1 Section34descri bes the Stateds plants and ani ma

1 Section 3.5summarizes climatic conditions such as temperature and precipitation, air
guality, and climate change;

1 Section 3.6 including the importance of those resources;
1 Section 3.7covers solid and hazardous waste generation and management practices;

1 Section 3.8summarizes potentially relevant public health issues such as ozone, particulate
matter, and asthma,;

1 Section 3.9describegpopulation inthe State and the factotsat contribute to the
development and maintenance of community character;

1 Section 3.1Mriefly describes the transportation modes and facilities found throutjifeout
State; and
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1 Section3.1lpr ovi des an overview of the Statebs
employment, income and wages, housing, municipal revenues and a description of low
income and minority populations that could be subject to disproportionate and adverse
environmatal impacts.

PHYSICAL GEOGRAPHY
New York State is the #Margest state in the U.S. by size, covering more than 47,000 square

miles (30.1 million acres¥?including approximately 1,600 square miles (1.0 million acres) of

inland water bodie5° The topgraphy ofthe State is generally hilly or mountainous in all areas

except Long Island and the relatively level areas adjacent to Lake Erie, Lake Ontario, and the St.
Lawrence River. The highest topographic variations are found in the Catskill and Adkonda
Mountains where elevations reach higher than 4,000 feet and variations between peaks and valleys
of up to 2,500 feet. Approximately 40 percenttwf State has an elevation of more than 1,000 feet
above sea level. However, elevation on Manhattan dde=sxneed 265 feet above sea level and
averages 33 feet above sea lével.

Geology

TheSt at eds el ect r i c it$geabgysGeology determinesthdtypesande d by
distribution of soils, water drainage, topography and ecosystems. In turnfatiese impact land

use, development, and population distribution, thereby indirectly affecting the electric industry.

More directly, the buffering ability of bedrock geology, soils, and water can help limit the damage
caused by acidic air pollutants reted from sources such as electric generation, industrial
activities, and transportation. The four types of geological features that provide pollution buffering
in the Staténclude: (1) shale and shasandstones, such as limestone; (2) granite; (3) samts

clays; and, (4) soils. The ability of certain geologic features to buffer air pollutants from
surrounding soils and surface waters depends on the amount of calcium carbonate released by
natural weather and erosion processes. Geologic features rdsisiacih processes, such as

granite in the Adirondack Mountains and Hudson Highlands, provide minimal buffering capacity
due, in part, to a lack of calcium carbonate.

Shale and shalsandstones such as limestone provide the greatest buffering capasityeditick
dominates in the Appalachian Highlands, Hudson Valley, and the periphery of Tug Hill (in upstate
New York)1'2Large areas of sandstone are found in narrow bands of bedrock along the northern
edge of the Appalachian Highlands, the south shore ks Cmtario, the St. Lawrence River plain,

and the Catskill Mountains. Several long, narrow bands of limestone bedrock are also found in the
periphery of the Adirondacks, and along the Lake Ontario plain, the St. Lawrence River plain, and
the escarpment lated south of the Mohawk River and west of the lower Hudson River. Large

109.S. Census Bureau. State & County Quick FactsdNew York. Accessedon April 27, 2018 at:
https://www.census.gov/quickfacts/fact/table/US,NY/PST045216

110 Cornell University. The Climate of New York. Accessed on April 27, 2018 at: http://archive.today/UGwJ

111 |bid.

12 For purposes of this GEIS, upstate New York is defined as areas that fall within NYCA Load Zones AG and downstate
as areas that fall within NYCA Load Zones H-K.
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areas of limestone bedrock also occur at both the northern edge of the Hudson Highlands and
along the Taconic Mountains. Although sands and clays erode rapidly, these geologis,feature
underlying most of Long Island, are primarily composed of silicates, which do not generate
significant amounts of calcium carbonate and therefore provide little buffer to acidic pollution.
New York City lies along the New York Bight, referring to thegpamse of shallow ocean between
the coast of New Jersey and Long Isl&dHdNew York City itself mainly comprises sedimentary
formations of the Cretaceous, Tertiary, and Quaternary ages, situated primarily on the Atlantic
Coastal Plaif

LAND USE
Land useas generally defined as the management and/or modification of the natural environment
(or land) to support human uses. Existing land uses are largely a function of local topography. For
example, the highlands of eastern New York form natural barrierartsportation and settlement.

As such, most New Yorkers live in the lowland areas in between, including the Lake Champlain
and Hudson River Valleys, and south of the Hudson Highlands, where the topography slopes down
to sea level in New York City and Lorgjand.

In addition to topography, land use is also influenced by such factors as proximity to developed
areas and transportation networks, past uses of the land, and general societal and economic trends.
The scope and scale of development across ther8tages from urban and suburban, to rural and
natural areas. Because of topography, a variety of land uses are concentrated in a narrow corridor
along the Hudson RiveExhibit 3-1 provides an overview of major land uses across the State. As
shown, more thn half ofthe State is forest and woodland (56 percent), while approximately 21
percent is active farmland or cropland. Developed areas, which consist primarily of residential,
commercial, and industrial land uses, comprise approximately nine perckatSihte.

The majority of land in New York City is developed for residential, mixed use, commercial,
institutional and industrial. HowevédmalNew Yor k
five boroughd covers 14 percent of the city, totaling amxgmately 29,000 acre'$®

113 USGS. 2003. Geology of the New York City Region. Accessed on May 3, 2018 at:
https://3dparks.wr.usgs.gov/nyc/common/introduction.htm

114 |bid.

115 City of New York. 2013. A Stronger More Resilient New York: Chapter 11 Parks. Accessed on May 7, 2018 at:
http://iwww.nyc.gov/html/sirr/downloads/pdf/final report/Ch 11 Parks FINAL singles.pdf
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EXHIBIT 31 NEW YORK STATE LAND USE SUMMARSY

Cropland _ 4,590,968
Developed Land - 2,910,043
Pasture - 1,645,072
Wetlands - 1,644,541

Open Water . 1,067,093
Shrubland l 712,889
Barren ‘ 55,786

0 5,000,000 10,000,000 15,000,000 20,000,000

Acres

Local Land Use Planning

New York State constitutional fitheGtate is primdrilg 6 pr ov
controlled at the municipal level. All cities the State and more than 70 percent of townships

develop and adopt comprehensive land use plans, which address land use planning, conservation,
zoning, and related regulatory requiremeNismerous statewide land use plans and resource
management plans provifiether guidance for local authorities on statide land use issues of

importance (e.g., groundwater, coastal areas, etc.). Additionally local land use and planning laws

will likely have implications for the siting of energy storage projects. For exaiple York

Citybés Department of City Planning pursues obj
housing, economic development, resiliency and sustainability, land use reviews, and data and
expertise. The City Planning Commission regularly holds hgamnd votes on applications that

relate to the use, development, and improvement of property that is subject to regulation by the

City.

Open Space®’

The definition of open space depends on the context. In a big city, a vacant lot or a small marsh

can beopen space. A small park or a narrow corridor for walking or bicycling is open space,

though it may be surrounded by developed areas. Open space may be defined as an area of land or
water that either remains in its natural state, free from intensive geavehd for residential,

commercial, industrial, or institutional use. Such spaces include agricultural and forest land,
undeveloped coastal and estuarine lands, undeveloped scenic lands, public parks, and preserves.

116 National Agricultural Statistics Service Cropland Data Layer. 2017. Published crop -specific data layer. Accessed on
May 7, 2018 at: https://nassgeodata.gmu.edu/C ropScape/.

17 NYSDEC. 2016. Final New York State Open Space Conservation Plan. December. Accessea April 27, 2018.
https://www.dec.ny.gov/lands/98720.html
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Waterways, water bodies, and wetlandsadse important, especially those with public access,

including the public shorelines and waters of two Great Lakes and other major lakes, major rivers,

such as the Hudson River, and the Atlantic sea coast. Open space can be publicly or-privately
owned.Exhibit 3-2 displays a distribution of open space by ownershipégtate. These spaces
provide a variety of benefits to -lmingdtitat edbs eco
residents.

The value of open space and parks is@sthblished. For eraple, one study documented $2.74
billion in added annual benefits from open space in Suffolk and Nassau counties on Long
Island!*® These benefits result from added tax revenues from increased land values near open
space, reduction in governmental service®pen space, recreation and tourism revenues,
agricultural revenues, source water protection, storm water treatment, and pollution reduction,
among other benefits.

EXHIBIT 3-2 SUMMARY OF PROTECTED AREAS IN NEW YORK ST/TEC

OWNERSHIP ACRES PERCENT OFOTAL
State Land 4,162,281 82%
Private Conservation Lands 433,462 9%
Federal Land 253,698 5%
Local Government 160,555 3%
Native American 87,442 2%
TOTAL 5,097,438 100%

Besides economic benefits, open space contributes to a greater qualityoofridarby residents,
which also translates to added health benefits. Physical activity promotes health, and open space
provides access to walking, riding, and hiking trails. In the largest study of its kind, a study in
England examined mortality in 36@0 deaths from a population of 41 million people. The study
showed that mortality was related to many factors, including income, but after correcting for such
factors, access to open space was a significant factor contributing to lower mortalits* rates.

New York State Open Space Conservation Program
The open space conservation program maintains broad public support throughout the State. This is
a testament to the programds many environment a

118 Trust for Public Land. 2010. The Economic Benefits and Fiscal Impact of Parks and Open Space in Nassau and Suffolk
Counties, New York. A Report by The Trust for Public Land for the Long Island Community Foundation and the Rauch
Foundation. Accessedon May 3, 2018 at: http://cloud.tpl.org/pubs/ccpe  --nassaucounty-park-benefits.pdf .

119 While the Adirondacks Park is approximately six million acres, only 44.6 percent (or 2.6 million  acres) of the park are
State Conservation Lands. The remainder is private land, classified for use with varying levels of Adirondack Park
Agency permitting and approval. For more information, see: Adirondack Park Agency. Adirondack Park Land Use
Classification Statistics. March 20, 2018. Accessed on April 30, 2018 at: https://apa.ny.gov/gis/stats/colc201803.htm

120 Conservation Biology Institute. PAD-US 2.1 (CBI Edition) October 1, 2012. Accessedon April 30, 2018 at:
https://databasin.org/datasets/5824df6d0e8ad4adc88bel16640053dd6a .

22Mi t chell, R. and F. Popham. 2008. 0Ef f ec nequalitesear ghsesvational t o nat ur
popul ation study. 6 | n Thel680ahsciedinillddan Ro@dtednlingency Plan.Finadl Gebesic
Environmental Impact Statement. July 2013).
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outdoor recreatiaal opportunities, goals of the open space conservation program include

protecting plant and animal diversity to ensure viable ecosystems, protecting the drinking water
supply and the water quality for aquatic ecosystems, improving the quality of lifeéortSt at e 6 s
citizens, maintaining natural resource industries such as farming, forestry, fishing, and tourism,

and combating global climate change and its potential effects.

To ensure citizen input into State land acquisition decisions, New York estdidisbamal open

space conservation program in 1990. New York State Department of Environmental Conservation
(NYSDEC) and New York Stat®ffice of Parks Recreain & Historic Preservation

(NYSOPRHP) developed a comprehensive statewide Open Space ConadPlatiohat covers
conservation actions, tools, and cooperation with other participating State agencies, including the
Department of State (DOS), the Adirondack Park Agency, the Department of Agriculture &
Markets (DAM), and the Department of TransportaffdOT). Updated every three years, a

revision of the plan was releasedDecember 2016. The reviseldup addresses open space
conservation activities within four critical priority areé$) promotingoutdoorrecreation|2)
addressinglimate change)(3) ensuringcleanwater,air andland for ahealthypublic andvibrant
economy; and4) protecting,using andconservingour naturalresources ancultural heritage*??

Electric Industry Land Uses

Transmission and distribution |ines account
land inthe StateThe statewide transmission system spans more than 180,000 acres plus a
supporting network consisting of more than 10,000 overheadtaindas and 600 underground
circuit miles!?® In addition, thousands of additional miles of local distribution lines convey electric
power from utilities to customers. New York City receives electricity from betlityagenerated

and imported power sourc&s Consolidated Ediso@ompany of New York, Inc. (CoBdison),

which provides electricity to the vast majority of New York City residential and business
customersutilizes more thar2,000 primary feeders and 55 area substations. The distribution
systemutilizes some 205,000 utility poles and 46,000 overhead transformers throughout the City,
as well as a vast network of underground conduits, wires and é&bles.

WATER RESOURCES
This section describésh e Smaatteerd sr e sour c e s hsegeans and estgaries t h
wetlands, drinking water, groundwater, and water use. This section ends with a brief discussion of
the intersection of energy and water resources.

122 NYSDEC. 2016 Draft Open Space Conservation Plan. Accessauh April 30, 2018 at:
https:/iwww.dec.ny.gov/lands/98720.html

123 DPS. Final Generic Environmental Impact Statement in Case 03-E-0188 Proceeding on Motion of the Commission
Regarding a Retail Renewable Portfolio Standard. Issued August 26, 2004. Accessed on May 3, 2018 at:
http://www.dps.ny.gov/INY RPS FEIS 8-26-04.pdf.

124 NYCEDC. 2013. A Stronger, More Resilient New York. June. Accessedn May 3 2018 at:
https://www.nycedc.com/resource/stronger _-more-resilient -new-york.

125 Con Edison. Electric System. Accessedon May 3, 2018 at:
http://legacyold.coned.com/newsroom/energysystems_electric.asp
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Oceans and Estuaries!?

The southern part dhe State sits on the shore of the Northétlantic Ocean. New York includes
nearly 1.2 million acres of salt and brackish water in the marine and coastal areas, and more than
2,800 miles of shoreline. The ocean current coming up the shoreline mixes with freshwater rivers
and streams that drainto the ocean around New York City and Long Island. The intersection
between these two types of waters creates several distinct estuaries that flourish with marine life,
including five estuaries that exhibit unique characteristics, namely the Long &sand, the

Peconic Estuary, the Long Island South Shore Estuary Reserve, the New York/New Jersey Harbor,
and the Hudson River Estuary. These areas are managed cooperatively by NYSDEC, the U.S.
Environmental Protection Agency (EPA), other state agenciddpaal municipalities.

Wetlands

Wetlands (swamps, marshes, bogs, and similar areas) are areas saturated by surface or ground
water sufficient to support distinctive vegetation adapted for life in saturated soil conditions. There
are many of different typeof wetland, including marshes, hardwood, coniferous and shrub
swamps, wet meadows, bogs, fens, and coastal marshes. Wetlands serve as natural habitat for a
number of plant and animal species. Wetlands also provide a buffer for flooding and tidal erosion
along the Stateds shoreline.

In the State, public protection is afforded to two main types of wetland: tidal wetlands surrounding

Long Island, New York City, and the Hudson River South of the Governor Mario M. Cuomo

Bridge; and freshwater wetlands foutdaughout the state. The UGeological Survey (USGS)

estimates the total acreage of wetlands at approximately 2.4 million acres (or eight percent of the
stateds total | and area), including over two m
of tidal wetlands'?’

Drinking Water

Over ninety percent of all New Yorkers receive water from public water supply systétnlic

water supply systems vary in size. Miized, privatelyowned water supply companies serve
municipalities while the smalleststgms include small stores in rural areas that serve customers
water from their own wells. In total, there are over 9,300 public water supply systdmasState.

The largest engineered water system in the nation belongs to New York City, whose sysem ser
more than nine million peoplé?

As shown inExhibit 3-3, the majority of the State's population is served by surface water. For
example, the nine million people served by the New York City water system relyfaneswater
associated with New York Cityés | arge wupstate

126 NYSDEC. Oceans and Estuaries. Accessaxh April 30, 2018 at: http://www.dec.ny.gov/lands/207.html

127 ySGS. National Water Summary on Wetland Resources. State Summary Highlight. Water Supply Paper 2425. Accessed
on April 30, 2018 at: http://water.usgs.gov/nwsum/WSP2425/s tate highlights summary.html .

128 YSGS. 2010. Water Use in the United States. Accessedon April 30, 2018 at:
https://water.usgs.gov/watuse/data/2010/index.html

129 New York State Department of Health. Drinking Water Program: Facts and Figures. Accessed on April 30, 2018 at:
https://www.health.ny.gov/environmental/water/drinking/facts figures.htm
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3 | Environmental Setting

EXHIBIT 3-3 SUMMARYOF NEW YORK DRINKINGVATER SOURCE®

588 Surface Water 12,505,823
8,194 Ground Water 4,770,131
Purchased
458 Surface Water 3,996,600
Purchased
134 Ground Water 203,024
10,000 5,000 0 0 5,000,000 10,000,000 15,000,000
Number of Systems ® Population Served
Groundwater
Groundwateit he water | ocated beneath earthds surfac

rock formationg occurs across all parts thfe State. Approximately onquarter of New Yorkers

rely on groundwater as a source of potable wdtéinconsoidated sediments (e.g., sand and/or

gravel deposits) function #seSt at eds most productive aquifers.
occurs under watdable (unconfined) or artesian (confined) conditions. A number of

municipalities, industries, and farrhave built over many of these aquifers because they typically

form flat areas that are suitable for development with an ample groundwater ‘Sépplgnable

better management of t hBNYSBECavbrisdvishthg USGS odapat er r
the Staté s g r o u n d w aBxhebit 3-4 shosvethiergeneral locationofh e St at e 6 s
unconsolidated aquifers. The orange areas identify areas of primary afjaifees capable of
yielding a great deal of gr oundvwaviyetlizeand, t her
aquifers. The grey areas show the remainder of the unconsolidated aquterSiateThese

aquifers are not as heavily utilized, but are capable of providimmg 100 or more gallons per

minute. Lastly, the pink area hiligshts the Lag Island aquifet®?

130 New York State Department of Health. Drinking Water Program: Facts and Figures. Accessed on April 30, 2018 at:
https://www.health.ny.gov/environmental/water/drinking/facts fig ures.htm. The population count includes the
population served by the New York City Water System, which includes a transient sub -population of approximately 2.8
million people.

131 NYSDEC. Groundwater. Accesseon April 30, 2018 at: http://www.dec.ny.gov/lands/36064.html

132 NYSDEC. Groundwater Resource Mapping. Accessesh April 30, 2018 at: http://www.dec.ny.gov/lands/36118.html

133 NYSDEC. Groundwater. Accesseon April 30, 2018 at: http://www.dec.ny.gov/lands/36064.html
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3 | Environmental Setting

EXHIBIT 3-4 UNCONSOLIDATED AQUIFERS IN NEW YORK STA¥E

Water Use

In 2010, the most recent year for which complete data are available, USGS estimated annual water
withdrawals inthe State at approximately 10.6 billion gallons per daydf. Uses for such

withdrawals include drinking water, irrigation, industrial, and thermoelectric p&wehe vast
majority (71 percentor7legd) of t he St ateds t obgdpdefoannual wi t'l
thermoelectric power®

134 NYSDEC. 2008. Groundwater. Accessed athttps://ww_w.dec.ny.gov/lands/36119.html .

185 USGS. 2010. Estimated Use of Water in the United States in 2010. Accessedon May 1, 2018 at:
https://pubs.usgs.gov/circ/1405/pdf/circ1405.pdf

136 |pid. USGS etimates that thermoelectric power in New York State withdraws 7.140 bgd of fresh surface water and
4.8 bgd of saline surface water.
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